UTAH DIVISION OF AIR QUALITY
MODIFIED SOURCE PLAN REVIEW

George W. Cross,

President & Chief Operations Officer Project fee code: N0327-010
Intermountain Power Service Corporation

850 West Brush Wellman Road

Delta, Utah 84624-9522
RE: PSD Major Modification to Add New Unit 3 at
' Intermountain Power Generating Station

Millard County, Utah CDS-A, ATT, NSPS, HAPs, MACT, Title
IV, Title V MAJOR

REVIEW ENGINEER: Milka M. Radulovic

DATE: June 18,2003 .

NOTICE OF INTENT SUBMITTED: December 16, 200

PLANT CONTACT: Rand Crafts

PHONE NUMBERS: (435) 864-6494

FAX NUMBER: (435) 864-0994

SOURCE LOCATION: 850 West Briish: Wellman Road Delta, Millard County, Utah

UTM COORDINATES: 4Kk

Review:

Peer Engineer

To‘h enks
DAQ requests that a company/corporation.offici ead the attached draft/proposed Plan Review with Recommended
Approval Order Conditions. If this p oes not understand or does not agree with the conditions, the PLAN

REVIEW ENGINEER should be coritacteds ithin five days after receipt of the Plan Review. Special attention needs
to be addressed to the Recommended AO Céﬁ’aﬁions because they will be recommended for the final AO. If this
person understands and the com y/corporation agrees with the Plan Review or Recommended AO Conditions, this
person should sign below and réf

&E%nﬁe FAX # 801-536-4099) within 10 days after receipt of the conditions. If
the Plan Review Engineer is not contac

ed within 10 days, the Plan Review Engineer shall assume that the
Company/Corporation official agrees with this Plan Review and will process the Plan Review towards final approvd.
A 30-day public comment period will be required before the Approval Order can be issued.
Thank You
Applicant Contact

(Signature & Date)
OPTIONAL: In order for this Source Plan Review and associated Approval Order conditions to be
administratively included in your Operating Permit (Application), the Responsible Official as defined in
R307-415-3, must sign the statement below and the signature above is not necessary. THIS IS STRICTLY
OPTIONAL! If you do not desire this Plan Review to be administratively included in your Operating Permit
(Application), only the Applicant Contact signature above is required. Failure to have the Responsible
Official sign below will not delay the Approval Order, but will require a separate update to your Operating
Permit Application or a request for modification of your Operating Permit, signed by the Responsible
Official, in accordance with R307-415-5a through Se or R307-415-7a through 7i.

“Based on reasonable inquiry, I certify that the information provided for this Approval
Order has been true, accurate and complete and request that this Approval Order be
administratively amended to the Operating Permit (Application).”

Responsible Official

(Signature & Date)
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TYPE OF IMPACT AREA
AHAINIMENT ATCR e cverirerereieeireeserireaasesonessseessemssessissassnssseerassassns sessssserionisssssnsss Yes

B ) oSO PO PTPP PSPPSRI ST Yes
40 CFR Part 60, Subparts A, Da (FossitFuel-Fired Steam Generators for Which Construction is
Commenced After September 18, 1978), and Subpart Y (Coal Preparation Plants) at this time.
However there is proposed new NSPS for this source category

NESHAP ....cccovvurnne No (At this time. However there is proposed new NESHAP for this source category)
MACT ittt Yes (case-by-case MACT)
Hazardous Air Pollutants (HAPs) Yes (from combustion)

Hazardous Air Pollutants Major SOurce.........ccoeeeenneceas
NeW Major SOUICE.....cveviiimerisisiserersisesenesisisisssnsens
Major Modification..........cccvvvrneeniiiiinnis.
PSD Permit.....ccceceevvenvernecmnninncininsreressessnsissncssnsnens
PSD Increment (modeling)

Operating Permit Program
ATEA SOUICE ..covvirrenrerreereseeeessesesiesesseys fhresnesghocess bl s
MaJOT ot

SENd t0 EPA ..ooeeieeeeeeeeeeveeeeeve it b e Wb e ne s sn et shebens st
COMMENE PETIOW ..vrvvvererrererirerreisnesissiatios et iiilecssessssssssns s snsses s 30-day

FOR MODIFIED SOURCES

The Notice of Intent is for a tign to an existing source. The following standards are applicable to

this review:

NSPS applies to modification?........cccvvuerreeninimsirsiiimnmins e Yes

PSD review of entire source required?.........cocoevevreninennineninnn s Yes

NESHAPS applies to modification?.........coovvennniinninnniicnnnn: No (At this time. However there is
proposed new NESHAP for this source category)

HAPs involved in modification?.........ceeeemiiiinienmnininensineestin cimesiesinaes Yes

TITLE V required for entire SOUTCE?.......oveniunieeiiiminimnnmintnisinnss s Yes

HAPs MAJOR for modification?.....cccovvrererniniinsienirnneniennssses coneinsnsesinsess Yes

NONATT MAJOR fOr entire SOUICE?....cceereerrrisiisrierineninsesresses sornesirssnninnannees No
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Abstract

Intermountain Power Service Corporation (IPSC) currently operates the Intermountain Power Plant (IPP)
site located near the town of Delta in Millard County, Utah. The existing plant has twarum-type,
pulverized coal (PC)ired boilers that provide steam to two powekgenerating units, designated as Unit 1
and Unit 2, each with nominal gross capacity of 950 MW. The Intermountain Power Agency (IPA)
submitted Notice of Intent to expand the IPP facility by adding one additional base loagulverized coal
fired electricity generating Unit 3, designed at nominab50-gross MW (nominal 900-net MW) with dry
bottom, tangentially fired or walifired boiler and associated equipment. Unit 3 will be equipped with wet
flue gas recirculation (WFGD), lective catalytic reduction (SCR), and baghouse for control of the various
emissions.

t?ﬁeterioration (PSD) regulations. On
impacts analysis (including HAPs

This project is a major modification for the Prevention of Signifi
site meteorological monitoring, air dispersion modeling, aif,qual
emissions) including visibility and PSD class I and II impacts afl _non<attainment boundary impact
analysis, and a complete topdown Best Available Control Teéchnology (BACT) review were completed
and submitted by the IPSC as a part of their Notice of Ints OI). Also, an application for case-by-case
maximum achievable control technology (MACT) detefmin for hazardous pollutants (HAPs) was
provided as a part of the NOL In addition, Unit 3 Bailer will be subject to MACT regulations under
National Emission Standards for Hazardous Air Pollutan (INESHAP); and in the alternative Standards of
Performance for New and Existing Stationary §§Urce§: Electric Utility Steam Generating Units, which
were proposed January 15, 2004 (published E%’}idayg%]am/r’éry 30, 2004 in the Federal Register, Vol. 69, No.
20,) and it is expected to be promulgated e m? dd & of January of 2005. Addition of Unit 3 is also
subject to New Source Performance Standardsiunder 40 Code of Federal Regulations (CFR) 60, Subparts
A,Daand Y. Title IV and Title V 0 h Clean Air Act apply to this modification and the Title V
application shall be amended priof'to eration of the Unit 3. Unit 3 boiler will be classified Groupl,
Phase II under Acid Rain Program. As aresult of the performed air quality impacts analysis two auxiliary
boilers stacks heights will be faised to bé no less than 72 feet, as measured from ground level at the base of
the stack. The increment analysis indicated that the amount of PMi, 24-hour increment consumed by the
proposed project would be greaterthan 50% of the standard; therefore, approval under R307-401-6(3)
from the Utah Air Quality Board would be required.

The IPP is located in Millard County, an attainment area for all criteria pollutants. The IPP will meet all
primary and secondary National Ambient Air Quality Standards (NAAQS). The IPP will also meet Class |
increments in the National Parks s in southern Utah and Class II PSD increments in the icinity of the

plant.

Projected emissions from Unit 3, in tons per year, are estimated as follows: PN 989.86, NO, 2775, SO,
3964, CO 5945, VOC .106, HAPs XX.XX,

Newspaper Notice

The Title V permitwill be modified afterthis AO has been issued. It has been determined that the
conditions of the Utah Administrative Code R307401-6 and the Federal rules have been met. The
Executive Secretary intends to issue an Approval Order after a 3@day public comment period is held.
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This comment period is beirg held to receive and evaluate public input on the project proposed by
Intermountain Power Service Corporation

L DESCRIPTION OF PROPOSAL,

This is review contains a concise information of the proposed project andncludes a description
only of those systens, which contain or affect this facility’s air emissions. Systems that do not
contain or impact air emissions are not included in the review.Detailed information can be found
in the May 14, 2003 IPSC NOI and ?7??.

A. Project Description

Intermountain Power Service Corporation (IPSC)@urr
Plant (IPP) site located near the town of Delta in' Millard Cor
drum-type, pulverized coal (PC)fired boilers that: ¢
designated as Unit 1 and Unit 2, each with nomin
Power Agency (IPA) submitted Notice of Intent.to e
additional nominal 950-gross MW (nomi *
associated equipment

perates the Intermountain Power

) ty&Uﬁ’Eah. The existing plant has two
to two power-generating units,
oss capacity of 950 MW. The Intermountain
the IPP facility by adding one

The IPP facility is located in:Mille ty, near the town of Delta, in the Sevier Desert of west
central Utah. The IPP fac .Si in a broad valley, an area of relatively low population
density, and that is favorable ume dispersion. The nearest Class I area is located

approximately 149 kilometers (km)southeast [Capitol Reef National Park (NP)].

Al Pron”/ sed. Ux’i“lt 3 Description

The new Unit 3 will consist of the same subsystems as Units 1 and 2. In addition, Unit 3 will
have a selective catalytic reduction (SCR) as part of the emissions control equipment.

Simplified Diagram of a Unit 3
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desulfurization system (WFGD),

- Wet limestone flue:gas

- Ultra Low NO. Burners (LNBs), overfire air (OFA), and Selective Catalytic Reduction
(SCR), and
- Reverse air baghouse;

than the clean flue gases will go through a through a single 712foot stack to the atmosphere.

A.2. Proposed Unit 3 Process Description

The proposed Unit 3 boiler will be an indoortype, sub critical, PC-Afired boiler designed for base
load operation. Theunit will have a maximum gross heat input (at 105% boiler design capacity)
of approximately 9,050 MMBtu/hr and a plant electrical output of approximately 95¢ross MW.
The proposed primary fuel for Unit 3 will be western bituminous coal. However, the unitvill be
designed to burn blends of western bituminous and subbituminous coal. No. 2 fuel oil will be
used as the startup fuel and for flame stabilization. No. 2 fuel oil will be used for light off, startup,
and flame stabilization. No. 2 fuel oil is sored in the existing aboveground tanks, which are
located on the plant site and currently serve Units 1 and 2. No additional oil storage is planned for
Unit 3. The total amount of oil burned per year will be approximately 50,000 barrels per year for
all three units. No increase in fuel oil consumption is requested for the addition of the Unit #3.
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The design fuel characteristics for the proposed coal are shown in the table below.

Worst-Case Design Coal*** Characteristics

Parameter Units Worst-Case Design Coal®
*Gross (Higher) Heating Value Btu/lb 11,193

* **Moisture wt percent 8.5

*Volatile Matter wt percent 38.0

*Fixed Carbon wt percent 44.0

**Average Maximun? Sulfur Content _ wt percent 0.75

* **Average Maximunf Ash Content  wt percent 12.0

Average Maximum’ Uncontrolled SO,  1t/MMBtu o 1.34
Emission Rate bl
Maximum Uncontrolled SO, Emission
Rate
**Carbon
**(Oxygen
**Hydrogen
**Nitrogen
**Chlorine n
The term “worst-case design coal” 1;? se/g%o%descrlbe a coal that exhlblts characteristics (i.e.,
heating value, sulfur contént, as tent (flsture etc.) that envelop the characteristics described
above. Worst-case desngﬁ willigenerate the highest pollutant emission rates, and is used,
therefore, to ensure that emi systems are designed to ensure compliance with
Eermltted emission lxm1ts recognizi ne the potential variability in the fuel.
Average maximum 1s;f§leﬁned as‘fthe maximum coal characteristic value based on an average of
sample results collect era ‘calendar year.
°_Based on EPA’s Er iFactors Compilation AP-42, Table 1.1.3 (9/98)
*Coal Proximate Analys1s
**Coal Ultimate Analysis

1.34 (per AP-42 1.27°)

It is anticipated that the Unit 3 boiler wil be a dry-bottom, tangentially fired or wallfired (front
and rear) boiler with LNBs and OFA-ports. Specifications for the proposed boiler are included in
the table below

Boiler Design Parameters

Plant Parameter’ Units Design Parameters
Nominal Gross Plant Output Gross-kilowatt (kW) 950,000
Steam Temperature °F 1,050
Main Steam Pressure psig 2,520
Gross Plant Heat Rate- HHV Btu/gross-kilowatt hour 9,072
(kWh)
Net Plant Heat Rate- HHV Btu/net-kWh 9,790
105% Design Load Heat Inputto ~ MMBtu/hr 9,050
Boiler— HHV?or LHV
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Coal Feed Rate tph 404
Maximum Fuel Oil Feed Rate gph 10,000
? The numbers in this table are preliminary design estimates.

® 15 percent of full load heat input

A3, Unit 3 Boiler Proposed Pollution Control Equipment

This section describes the air pollution control equipment that is proposed IPP Unit 3 boiler for
applicable pollutants.

Flue gas from Unit 3 will pass through a series of postcombustion emissions control devices,
proposed under BACT part of this review.

Wet Flue Gas Desulfurization (WFGD)

&rber modules (rather than one), and the

,50% gas flow a nominal 67% gas flow under

normal operating conditions. In addition, )he/v/ are being designed to be capable of treating
100% of the flue gas flow under extryié/ﬁf’di}l ry cﬁlditions. Under normal operating conditions,
each vessel will treat 50%,0f the o . ‘flow velocity through the vessels under normal

operating conditions will!
is taken out of service, the

a 9 fps. In the event that one of the reaction vessels
/ ”’}@ill be capable of receiving 100% of the flue gas flow.
logfty through the vessel will increase to approximately 15 fps.

The WFGD system will'be'designed to consistently achieve a controlled SO, emission rate of 0.10
Ib/MMBtu. Based upon the coal characteristics, the WFGD system will be designed to reduce S©
emissions by 92.5 percent ©2.13 based on AP-42 value of uncontrolled SO, emissions 1.27
1b/MMBtu).

FGD Operating Parameters

Parameter Units Estimated Design Value Notes

General Description Wet Limestone FGD

Number of Scrubber Two ~67 percent

Modules Modules

Flue Gas Flow Rate acfm 3,617,117 At 105-percent
design load

Flue Gas Temperature (inlet)  °F 275 -300

Pressure Drop Through inH,O 8 (typical)

Scrubber

Inlet SO, Concentration 1b/MMBtu 1.34 Worst Design
coal

Outlet SO, Concentration Ib/MMBtu 0.10 Maximum SO,
"emission rate
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SO, Removal Efficiency percent 92.5 (92.13 based on Based on worst-
AP42) case design
HCI Removal Efficiency percent 92.5
HF Removal Efficiency percent 92.5
Calcium to Sulfur Molar 1.03
Ratio
Limestone Feed Rate Ib/hr 20,066 At 105-percent
design load
Sorbent Analysis CaCOs 90 percent Typical
MgCO; 3 percent limestone
CaO 0 percent sorbent analysis
Ash 6.5 percent
. Moisture 0.5 percent
Scrubber Sludge Generation 1b/hr 12! At 105-percent
Rate design load

The wet limestone FGD system will also be used to
gases, other sulfur compounds, soluble Hg, ym PP
obtained from IPP Unit 1, it is anticipatec
baghouse and the wet limestone FGD /

Jltra LNBs and OFA system as combustion control for
mbustion control of NO, emissions.

NO, and with a SCR ugifzf(;r po

limit Néx formation by controlling both the stoichiometric and

Ultra Low NO, burn
¢bmbustion flame in each burner flame envelope.

temperature profiles'

In the OFA process, the injection of air into the firing chamber is staged into two zones. The
staging of the combustion ar reduces NOy formation by two mechanisms. The staged combustion
results in a cooler flame, and the staged combustion results in less oxygen reacting with fuel
molecules. However, the degree of staging is limited by operational problems. Excessive stagg
can result in incomplete combustion conditions and increased CO and VOC emissions. The
combination of these two combustion control techniques produces lower NQemissions during the
combustion process.

The proposed SCR is designed for high dust loadirg applications, and will be located externally
from the boiler. The SCR system uses a catalyst and a reactant [ammonia gas (NFJ] to dissociate
NO, into nitrogen gas and water vapor. The system will be designed to use anhydrous ammonia as
the reducing agent.

The anticipated SCR operating parameters are summarized in the table below.

SCR Operating Parameters
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Parameter Unit Estimated Design Value
Catalytic Reaction Temperature °F 675 -725
Inlet Gas Temperature °F 700 - 715
Design Inlet Gas Flow Rate acfm 3,800,000
Reducing Agent Anhydrous Ammonia
Maximum Ammonia Feed Rate Ib/hr 993
ppmvd @ 3 250
NOj Inlet Concentration percent O, (0.35 Ib/MMBtu)
ppmvd @ 3 50
NO, Outlet Concentration percent Oy (0.07 Ib/MMBtu)
NO, Control Efficiency percent 80
ppmvd @3 j& ¢
Ammonia Slip percent Oy
Catalyst Life years

Baghouse

A negative pressure fabric filter dust collector sy (or "baghouse") will be provided for Unit 3
boiler to remove PM and PM, fromth‘%” ﬂ%fe’? g%gféneam. The fabric filter system will consist of a
number of parallel banks of individ filter:compartments located downstream of the air

preheaters and upstream :

PM captured on the filterb
efficiency of the clothigﬁd its re

5
¥

f}gn’h a filter cake. The filter cake increases both the filtration
istance (pressure drop) to gas flow.

A

It is anticipated that fabric filter system will be designed as a reverse-air system

Fabric filter system design involves inlet loading rates, fly ash characteristics, the selection of the
cleaning mechanism, and selection of a suitable bag fabric and finish. Specific design parameters
were not established since the actual fabric filter manufacturer is determined; however, the fabric
filter system will be designed to achige a maximum filterable PM,, emission rate of 0.015
Ib/MMBtu. Controlling filterable PM, emissions to a rate of 0.015 1b/MMBtu represents a
control efficiency 0f99.83 percent (based on AP-42, table 1.1.6277777).

Anticipated fabric filter system parametrs are summarized inthe table below.

Anticipated Fabric Filter Design Parameters

Parameter Units Estimated Design Value
Flue Gas Flow Rate to Fabric Filter acfm 3,617,117

Inlet Gas Temperature °F 275 -300

Inlet Particulate Loading 1b/hr 77,616 (8.58 Ib/MMBtu)
Outlet Filterable PM;, Loading Ib/MMBtu 0.015

Outlet Filterable PM,, Loading Ib/hr 136

Collection Efficiency % 99.83
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Bag Material Undetermined
Bag Diameter, Length, Number of Bags Undetermined
Number of Modules and Compartments per Undetermined
Air to Cloth Ratio Acfm/ft 2:1

Pressure Drop Across Bags inH,O 5 - 6 (typical)
Cleaning Mechanism and cycle Reverse Air

A.4  Unit 3 Fuel Handling

Coal will be primarily delivered to the plant by rail and alternately in trucks. The coalill be
delivered to the coal shed and transferred to the plant by means of covered conveyors. Because of
the addition of Unit 3, some changes will be made to theiexisting coal handling system and these
changes are described below. / ;
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of /’ggéé’%xisting and modified coal handling system for Units 1, 2, and 3,
ociated with the coal handling system.

Schematic flow dia ra
and the emission points

In order to accommodate the increased burn rate due to the new boiler for Unit 3, the existing coal
reclaiming and silo fill systems will require modification.

Existing Coal Handling System

Existing Coal Handling Conveyor System

Conveyor Capacity tons per
Designation Belt Width hour (tph)
Conveyors 1A/1B 72" 4,000
Conveyors 2A/2B 72" 4,000
Conveyor 3 72" 4,000
Conveyor 4 54" 2,000
Conveyors 5A/5B 72" 4,000
Conveyor 6 with 96" 6,000
traveling stacker
Conveyor 7 72" 2,000
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Conveyor 8 72" 2,000
Conveyors 9A/9B 42" 1,000
Conveyors 42" 1,000
15A/15B

Conveyors 42" 1,000
18A/18B

Conveyor 30 42" 1,000
Conveyors 201/202 42" 1,000
En Masse Chain 630mm 600
Conveyors

Coal is received from unit trains with bottom dump cars at the.coal car unloading building and
from rear or bottom dump trucks at the coal truck gnload?in opper onto Conveyors 1A and 1B.

The coal is transferred onto Conveyor(s) 2A andégf’i@B eans ofia splitter gate.

tions. The hoppers receive the
coal from bottom dump and rear dump trucks. Eac opper is equipped with a 500 tph variable
rate-vibrating feeder. Coal from the coal trug! opper is conveyed to Transfer Building
1 via Conveyor 30. By means of diverterfg%? .
Coal from the coal car unloading buildi ig is fransferred to Conveyors 2A and 2B which convey
the coal to Transfer Building 1. Conveyor2A giﬁerts coal to either Conveyor 3 or Conveyor 5SA
by means of a diverter gate;_ Simil Conveyor 2B diverts coal to either Conveyor 3 or
Conveyor 5B. Conveyors d *véy the coal to Transfer Building 2.

Conveyor 3 conveys coal %;Lregerve stock outpile. Coal in the reserve stock outpile is
transferred by mobile,gﬁuipmen o either the reserve coal storage pile or reclaim hopper when
needed. The reclaim’hopper i%;ﬂesigned with two hopper sections. Each section is equipped with
a 1,000 tph variable tate= ~i}3ﬁ?ting feeder. The coal from the hopper is discharged onto Conveyor
4 via feeders and is tran’s%grted to Transfer Building 1 where it is transferred to either Conveyor

5A or 5B by means of a diverter gate.

In normal operation, due to an uneven split (2,000 and 1,000 tph) from Conveyor SA to Conveyors
6 and 9A, and from Conveyor 5B to Conveyors 6 and 9B in Transfer Building 2, all of the coal
unloaded at the coal car unloading building is diverted to an active storage pile via Conveyor 6.
The rotary plow feeder(s) located under an active storage pile reclaims the coal from the storage
pile and discharges it onto Conveyor 7. Coal is transferred from Gnveyor 7 to Conveyor 8 in
Transfer Structure 3 and conveyed to Transfer Building 2. Conveyors 9A and/or 9B receive coal
from Conveyor 8 by means of a splitter gate and deposit into the surge hopper in Crusher Building
1 via Conveyors 15A and/or 15B. In m emergency, the coal unloaded at the car unloading
building can be conveyed at a reduced rate (1,000 or 2,000 tph) to Units 1 and 2 silos directly.

Coal is removed at a controlled rate from the crusher surge hopper and discharged onto Conveyors
18A and/or 18B via crusher bypass chutes. The station currently receives sized coal so the
crushers are being bypassed. Conveyors 18A and 18B convey coal to the plant surge hopper
located in Plant Transfer Area 1. From the surge hopper, coal is transferred to thdJ nit 1 and 2 in-
plant silos via conveyor systems.
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There is some redundancy in the conveyor system. A dual conveyor system is provided from the
coal car unloading building to the Unit 1 and 2 irplant silos. Also a reserve stock out/reclaim
system is provided in case an active storage/reclaim system is out of service. Capacity of the
single conveyors of the dual reclaim/silo fill conveyor system is adequate to supply coal to Units 1
and 2.

Proposed Modifications and Additions to Existing Active Reclam and Silo Fill
Systems

These modifications and additions to existing active reclaim and silo fill systems are necessary to
accommodate the addition of proposed Unit 3 and the table below lists the proposed modifications
to the belt conveyor system. w4

F

Modification to the Existing Coal Handling Co éo:yor@«
Belt
Conveyor Width
Designation Exist Remarks
Conveyor 7 72" New drive components
Conveyor 8 72" New drive components

Conveyors 9A9B 42" New belting, idlers, pulleys,

drive components, chute work,

scrapers, and belt scales

Existing bents, trusses, and

conveyor support stringers

748" 1,000 1,500  New belting, idlers, pulleys,
drive components, chut work,
scrapers, and magnetic separators
Existing bents, trusses, and
conveyor support stringers

Conveyors 42"

15A/15B

In the table below are listed proposed new coal handling conveyors for the addition of Unit 3.

Proposed New Coal Handling Conveyors

Belt Capacity Belt (chain)
Conveyor Designation  Width TPH Speed FPM  Remarks
Conveyors 16A/16B 36" 600 450
Conveyors 17A/17B 36" 600 450
En Mass Chain 24" 600 (135) Totally enclosed conveyors
Conveyors 301A/B,
302 A/B, 303, 304,
305, and 306
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The capacity of the existingcoal train unloading and stock out system is adequate to supply coal to
Units 1, 2, and 3.

In normal operation, all the coal received at the coal car unloading building will be transferred to
an active storage pile via Conveyors 1A/B, 2A/B, 5A/B, and 6. Capacity of the existing reserve
coal storage pile will be increased byapproximately 624,000 tons to support Unit 3. This is based
on a 65-day coal supply to operate Unit 3 at a burn rate of 400 tph.

In an emergency, when an active reclaim system is at of service and coal is being unloaded at the
coal car unloading building, coal flow from Conveyor 5A will be split in half by means of a
splitter gate located in the discharge chute. Conveyor 9A will receive a maximum of 1,500 tph
and will supply coalto the Units 1, 2, and 3 in-plant silos. The balance of the coal from Conveyor
5A will be discharged onto Conveyor 6. Similarly, coa ow from Conveyor 5B can be split.

The capacity of existing Conveyors 7, 8, 9A/B, and:15 ill be increased to support Unit 3.
See Table 7 for the modification of existing Conveyors7, 8, 9A/Bs/and 15A/B.

During reclaiming operation, the rotary plow feeder
pile at a controlled rate, maximum 3,000 tp
receive coal from Conveyor 7 and transfer;
in Transfer Building 2. Conveyors 15A
via a diverter gate in TransferBuilding4 a
Building 1. .

ill reclaim the coal from the active storage
 discharge onto Conveyor 7. Conveyor 8 will
he Conveyor(s) 9A, 9B, or both via a splitter gate
) Biwill receive coal from either Conveyor 9A or 9B
| deposit it into the surge hopper located in Crusher

Modifications will be mad pper in Crusher Building 1 to increase the storage
capacity and to provide twd additional outlets for the installation of two new vibrating feeders that
will feed coal to new Conveyors 6A and 16B. Conveyors 16A and 16B will discharge coal onto
new Conveyors 17A ind 17B (g’éﬁpectively in Transfer Building 5 and transport to Plant Transfer
Area 3. A new asfire co‘g,;?séhpling system will be provided at Transfer Building 5.

At Plant Transfer Aréa 3; Conveyors 17A and 17B will discharge coal into the Plant Surge
Hopper. Coal will then be transferred from the plant surge hopper to two 60@&ph en masse chain
conveyors (EMCCs)-301A and 302A. The silo fill system will consist of two EMCCs301B and
302B across the back of the unit, two EMCCs303 and 304 serving east silos and two EMCCS
305 and 306 serving west silos. Silo filling can be accomplished by several methods. The first
method is to fill each silo, one at a time, by directing the flow of coal using the chain conveyor
discharge gates. A highlevel probe will determine when the silo is filled. Coal will then be
directed to the next silo or any silo that needs to be filled by openig the discharge gate. This
process will continue until all silos are filled. The second method of silo filling is to leave all the
chain conveyor discharge gates feeding the silo row open. Coal will then fill the first silo in the
row and then flow to the next silo in the row until they are completely filled. The third method
would be a combination of the two preceding methods.

Refer to the above for the new conveyor’s belt size and capacity. No modifications will be
required for the existing silo fil system for Units 1 and 2. Redundancy in the system is supplied
via a dual conveyor system from the existing crusher in Building 1 to Unit 3 plant silos. A single
conveyor system will be used to supply coal to Unit 3 boiler.
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The coal storage and handlng system will have particulate controls to reduce fugitive dust
emissions. Water sprays will be used on the rail unloading stock outpile and the active coal
storage pile. The inactive coal storage pile will be controlled by the applicationf a chemical
binder. Enclosures with fabric filters will be used for the transfer points, silos, and crusher houses
on the coal handling system.

A.5  Limestone Handling
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Schematic flow diagram of the existing and modified limestone handling system for Units 12,
and 3, and the emission points associated with the limestone handling system.

The capacity of existing limestone truckunloading and reclaiming system is adequate to supply
limestone to Units 1, 2, and 3. Capacity of the existing 40,000 square feet @) limestone reserve
storage pile will be increased by approximately 8,000 ftto support Unit 3.

The total limestone usage for all three units will be approximately 200,000 tpy dependent on the
specific coal and plant capacity factor. The maximum annuhlimestone usage for Unit 3 is
approximately 88,000 tons. At maximum load (105% of the design load), the Unit 3 WFGD
system will require 20,072 pounds of limestoneper hour.
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The table below shows the modifications and additions required to the existindimestone day bin
fill and preparation systems as a result of the Unit 3 addition.

Limestone Handling Modifications and Additions

Limestone 20,072 Ibs/hr (10 tph)
Consumption
Limestone Preparation New limestone slurry tank and associated pump, valves, piping, and
System controls
Add new structure to the existing building to enclose the new slurry
tank and pumps

The limestone storage and handling system will have partl _'late controls to reduce fugitive dust
emissions. Enclosures with fabric filtes will be used for the hmestone transfer points and storage
silos. '

A.6  Ash and Combustion By-Product Collection, Transport, and
Disposal
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Schematic flow diagram of the fly ash handling system for Unit 3, and the emissen points
associated with the fly ash handling system.

The pneumatic pressure type fly ash handling system for Unit 3 will convey the fly ash collected in
the fabric filter and air heater hoppers to new Fly Ash Storage Silo 1C or existing Storage SilosA
or 1B.

The fly ash handling system serving the fabric filter and air heater hoppers will be divided into two
equally sized and independently operated pressure subsystems with a combined conveying
capacity of 150 tph (75 tph per subsystem). One subsysten will serve three rows of fabric filter
hoppers with eight outlets per row. The second subsystem will serve the other three rows of fabric
filter hoppers with eight outlets per row and one row of air heater hoppers with four outlets.
Cross-ties at the fabric filter will be provided in the tra: rt'piping so that all fly ash hoppers can
be emptied using one of the subsystems. In addition, the transport piping at the silos will be cross-
tied with the fly ash systems from Units 1 and 2 1o pe h from any unit to be conveyed to
any silo.

The fly ash handling system will consist of air lock
branch isolation valves, crossover valves, me i al
blowers for fluidizing ar, fly ash storage’silo. é
spout with vent filter.

ressure feeders, ash transport piping,

blowers for conveying air, mechanical
it filter, and truck/rail car dry ash loading

2
S

The net storage capacity‘of the a hisilo
approximately 36 hours of

e 50,000 cubic feet (ff). This will provide

> fly ash. The silo vent filter will be equipped with a bag
type vent filter system and‘c to remove fly ash carryover from the air stream exiting the fly
ash silo. The minimugf’zfﬁcien CY- “the vent filter will be 99.9 percent. The vent filter will be
sized to accommodat s the airﬂ[%ﬁ' resulting from the simultaneous discharge of four 70 tph
conveying systems ifto the silo.

The fly ash storage silo will be equipped with a complete fluidizing air system including the
porous fluidizing media, mechanical blowers, electrd air heaters, and inlet filter silencers.

Fly ash destined for sale to outside markets will be loaded into totally enclosed trucks or railcars by
a dry unloading system, which features a sealed loading spout with a vent system equipped with
bag filters. Fly ash destined for disposal will be mixed with scrubber waste in a scrubber
sludge/fly ash mixer as it is unloaded from the silo and conveyed via belt conveyors to the disposal
area. This will eliminate dusting during unloading.

The fly ash system wil be provided with an automatic control system to empty the fabric filter and
air heater hoppers and transport the ash to a fly ash silo(s). The control system will provide an
automatic sequential operation of the branch isolation valves with provisionsct bypass any one
hopper or group of hoppers.

Upon actuation of the system controls, each active pressure feeder located under the fabric filter
and air heater hoppers will be vented to the associated fly ash hopper and the upper feed gate will
be opened. Fly ash will flow into the pressure feeder assisted by the fluidizing air. After a
predetermined time, the upper feed gate will be closed and the feeder pressurized slightly above
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the conveying header air pressure. The lower feed gate will then open abwing the fly ash to
discharge into the conveying air stream. When the feeder is empty, the bottom gate will close and
the cycle will be repeated until the hopper is empty. The fly ash will be conveyed through the
transport pipe to a storage silo.

The fly ash storage and handling system will have particulate controls to reduce fugitive dust
emissions. Enclosures with fabric filters will be used for the fly ash transfer points and storage
silos.

Bottom Ash Handling System Unit 3

The bottom ash handlingsystem for Unit 3 will include removal and disposal of bottom ash to the
existing ash disposal ponds. Bottom ash is generated from the following:

- Bottom ash from the steam generator
- Boiler hopper ash
- Pulverizer rejects

Ash éystem for Units 1 and 2. Water supply and

The system will be similar b the existing bo
' more capacity than the existing system. The

transport components will be sized to have
new ash water tank for Unit 3 will h
Units 1 and 2.

25 per
25p

The 6-day bottom ash storag
walls on three sides. Water liberated by the stored material will drain by gravity to the surge tank
via a sump pump loczg:g;e‘ﬁ at the storage area. From the open storage the combination ash material

will be loaded into trucks and hﬁauled to disposal.

; : D Sludge Handling System Unit 3

AT

Scrubber sludge from the Unit 3 FGD system is sent to vacuum filters in the Sludge Conditioning
Building for dewatering. The dry by:product filter cake is mixed with fly ash in pug mill mixers to
create a conditioned FGD waste suitable for land disposal. The conditioned FGD sludge is
transferred from the Sludge Conditioning Building to the landfill dispsal area by a series of
horizontal belt conveyors.

The paved ash haul and unpaved conditioned sludge haul roads will use water sprays with dust
suppression chemicals for dust control.

IL EMISSION SUMMARY

Potential to Emit for Unit 3

Since Units 1 and 2 were previously permitted under a separate PSD permitting action and no
creditable emissions increases or decreases are being relied on in this current permit application,
the emissions increases for the Unit 3 project are based only on the potential to emi(PTE) of the
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new Unit 3.

All PSD thresholds are based upon "potentiatto-emit (PTE)." For PSD applicability purposes
only, this is the maximum capacity of a stationary source to emit a pollutant under its physical and
operational design after the apflication of air pollution control equipment and after considering all
"federally enforceable" limitations restricting the potentiato-emit of the source.

Rationale for Determining Unit 3 PTE

The worst-case operating scenarioPTE values for Unit 3 were cbtained using assumptions on what
a newly constructed Unit 3 could achieve through the application of control technology required
pursuant to applicable NSPS and BACT for each pollutant under consideration. This includes the
following assumptions: b 4

Fuel and Unit Size:

- A nominal unit size of 950-gross MW. _
A unit annual capacity factor of 100

ent of 0.75 percent

- The NO, control system will be designed to meet 0.07 1b/MMBtu
Total PM and PMy:
- The use of a fabric filter baghouse

- The boiler baghouse control system will be designed to meet 0.015 1t/MMBtu
- The use of covered conveyors, dust suppression, and fabric filters

CO:

- The use of good combustion controls to limit CO emissions
VOC:

- The use of good combustian controls to limit VOC emissions
Lead:
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- The use of a fabric filter baghouse
H,S0,, HF, TRS, and RSC:
- The use of a forced oxidation wet limestone SQ scrubber system

Summary of Unit 3 PTE

The Unit 3 emissions estimates include the Unit 3 boiler, tk cooling towers, and different
materials handling operations. Unit 3 has material handling operations for coal, fly ash, limestone
preparation, WFGD sludge and ash disposal, and water treatment.

The major air emission sources and regulated air po or Unit 3 are shown in the following

ir Pollutants

Regulated Air Pollutants

SO,, NO,, PM, PM;,, CO,
VOC, Lead, H,SO,, HF, TRS,
RSC, HAPs

PM, PM;,

PM, PM,

PM, PM;,

Source Number  Emission Point
Unit 3 Main Boiler— Unit 3.4

3A and 3B

F-17

EP-12, EP-27,
EP-28, EP-32,
EP-33, EP-34,
EP-35, EP-36,
EP-97, EP-98,
EP-99, EP-100,
F-101A, EP-
101B,

EP-102, EP-103,
EP-104, EP-105,
and EP-106a

EP-106b, EP- Unit 3 Coal Handling System PM, PM;,
127,

EP-128 and EP-

129

EP-171 and EP-  Unit 3 Fly Ash Handling PM, PM;g
172

F-130, F-153, Units 1, 2, and 3 Limestone Handling PM, PMy,
EP-155, EP-156, (Unit 3 portion only)

EP-157,

EP-158, EP-190,

EP-191, and EP-
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192

F-137 and F-139 Unit 3 Limestone Pile— Fugitives PM, PM;,

EU-29, EU-30,  Units 1, 2, and 3 Water Treatment PM, PM;,

EU-31, and EU-  (Unit 3 portion only)

32

EU-35 Unit 3 FGD Sludge Handling — PM, PM,,
Fugitives
Unit 3 Ash Hauling — Fugitives PM, PM;,
Unit 3 Conditioned Sludge Hauling- PM, PM;,
Fugitives

A.l Unit 3 Boiler Criteria Eméission‘

P

A summary of the postproject potential (PPP) to emit for .i$ shown in the table below.
These emission rates are the maximum expecte sion rates based on continuous operation of
the new unit. These maximum hourly emissionrates were the basis for Unit 3 modeling and
analysis of AQRVs.

i %,
Table 1, Unit 3 Boiler stack worstcast operating scenario PTE Criteria Emissions

(controlled)

PSD
Significant
Daily Annual Emission
" Emissic Emissions’ Emissions’®  Levels

Pollutant 4 (lbs/hr) (Ibs/day) (tpy) (tpy)
SO, 905.0 21,720.0 3964 40
NO, '633.5 15,204.0 27175 40
Total PM (filterable) 181.0 4,344.0 793 25
PM,, (filterable) 135.7 3,256.8 595 15
PM,, (filterable &
condensable)® 220.9 5,301.6 968 15
CO 1,357.5 32,580 5945.85 100
VOCs 24.3 583.2 106 40
Lead 0.17 4.1 0.7 0.6
Mercury 0.02 0.52 0.09 0.1
H,SO,* 39.7 952.8 174 7
Fluorides (as HF) 4.7 112.8 20 3
TRS 6.7 160.8 29 10
RSCs 6.7 160.8 29 10

A2 Unit 3 Boiler non-Criteria Emissions
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The estimated worstcase operating scenariohourly and annual controlled emission rates of trace
metal HAPs, organic HAPs, and acid gas HAPs are shown in Tables3, 4, and Srespectively. Best
Available Control Technology (BACT) part of this review provides additional information on

emissions estimates and control levels for the Section 112 HAPs.

Table 3, Unit 3 Boiler Trace Metal HAPs

Controlled Controlled

Emissions Emissions
Pollutant (Ib/hr) (tpy)
Antimony 0.01 0.02
Arsenic 0.04 0.18
Beryllium 0.00 0.004"

Cadmium 0.01
Chromium 0.06
Cobalt 0.01
Lead 0.03
Manganese 0.03
Mercury 0.02
Nickel 0.03
Selenium . 0.23

Table 4, Unit 3 Boiler Org

Controlled  Controlled

Emissions  Emissions

Pollutant (1b/hr) (tpy)
Acenaphthene 0.00 0.00
Acenaphthylene 0.00 0.00
Acetaldehyde 0.23 1.01
Acetophenone 0.01 0.03
Acrolein 0.12 0.51
Anthracene 0.00 0.00
Benzene 0.03 0.15
Benzo(a)anthracene 0.00 0.00
Benzo(a)pyrene 0.00 0.00
Benzo(b,j,k)fluoranthene 0.00 0.00
Benzo(g,h,i)perylene 0.00 0.00
Benzyl chloride 0.28 1.24
Biphenyl 0.00 0.00
Bis(2-ethylhexyl)phthalate (DEHP) 0.03 0.13
Bromoform 0.02 0.07
Carbon disulfide 0.05 0.23
2-Chloroacetophenone 0.00 0.01
Chlorobenzene 0.01 0.04
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Controlled  Controlled
Emissions  Emissions
Pollutant (Ib/hr) (tpy)

Chloroform 0.02 0.10

Chrysene 0.00 0.00

Cumene 0.00 0.01

2,4-Dinitrotoluene 0.00 0.00

Dimethyl sulfate 0.02 0.08

Ethyl benzene 0.04 0.17

Ethyl chloride 0.02 0.07

Ethylene dichloride 0.02 0.07

Ethylene dibromide

Fluoranthene
Fluorene
Formaldehyde

Hexane

Indeno (1,2,3-cd) preen

Isophorone

Methyl bromide

Methyl chloride

5-Methyl chrysene

Methy] ethyl ketone

Methyl hydrazine
Methyl methacrylate
Methy] tert butyl ethers”

4

Methylene chloride / |

Naphthalene

Phenanthrene

Phenol

Propionaldehyde

Pyrene

Tetrachloroethylene

Toluene

1,1,1-Trichloroethane

Styrene

Xylenes

Vinyl acetate

Total PCDD*/PCDF®

TABLE 5, Unit 3 Boiler Acid Gas HAPs

Controlled Controlled
Emissions Emissions
Pollutant (1b/hr) (tpy)
Hydrogen Chloride 38.13 167.01
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Controlled Controlled

Emissions Emissions
Pollutant (Ib/hr) (tpy)
Hydrogen Fluoride 4.69 20.52

A3

Unit 3 Cooling Towers

The worst-case operating scenario estimated hourly, daily, and annual controllé particulate
emission rates from the Unit 3 cooling towers are shown in Table 6.

Table 6, Unit 3 Cooling Tower Particulate Emissions (Cooling Tower 3A& 3B)

Hourly Daily Anpual
Emissions’ Emlsswns /: Bmissi
Pollutant (lbs/hr) )
Total PM 14.1
PM;, 0.7
A4  Coal Handling

dii n Sy%tem are shown in Tables 7, 8, and 9. The tables
emis sig%ns shown in Table 8 are for the estimated Unit 3
handling equipment, Unit 3 emissions were estimated to be
e maximum coal burn rate for Unit 3.

Maximum
Daily Annual
Emlss1ons Emissions Emissions
Pollutant (Ibs/hr) (Ibs/day) (tpy)
Total PM 0.01 0.24 0.04
PM,o 0.005 0.12 0.02
Table 8, Units 1, 2, and 3 Coal Handling System (Unit 3 portiononly)
Maximum Maximum
Hourly Daily Annual
Emissions Emissions Emissions
Pollutant (Ibs/hr) (Ibs/day) (tpy)
Total PM 4.44 106.67 3.25
PM;o 2.10 50.45 1.54

Table 9, Unit 3 Coal Handling System
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Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions
Pollutant (Ibs/hr) (Ibs/day) (tpy)
Total PM 0.09 2.18 0.10
PMjq 0.04 1.06 0.04

AS Unit 3 Fly Ash Handling

The worst-case operating scenario estimated hourly, daily, and annual controlled particulate
emission rates from the Unit 3 fly ash handing system are shown in Table 10.

Table 10, Unit 3 Fly Ash Handling System

Maximum

Hourly uy

Emissions missions
Pollutant (Ibs/hr) (tpy)
Total PM 0.60 " 0.68
PM,, 0.30 0.34

summarizes particulate gemﬂnssm 5. The emissions shown in Table 13 are for the estimated Unit 3
portion only. For the%%ommon pf 1t water treatment system, Unit 3 emissions were estimated to be

33.4 percent of the pla

Table 11, Units 1, 2, and 3 Water Treatment System (Unit 3 portion only)

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions
Pollutant (Ibs/hr) (Ibs/day) (tpy)
Total PM 0.000 0.005 0.000
PM;o 0.000 0.004 0.000

A7 Unit 3 Sludge/Ash Handling and Hauling

The worst-case operating scenarioestimated hourly, daily, and annual controlledparticulate
emission rates from the Unit3 sludge/ash handling and hauling are shown in Tables 12, 13, and
14. The tables summarize particulate emissions.

Table 12, Unit 3 FGD Sludge Handling - Fugitives
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Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions
Pollutant (1bs/hr) (Ibs/day) (tpy)
Total PM 1.73 41.45 5.07
PM;, 1.58 37.90 4.63

Table 13, Unit 3 Ash Hauling - Fugitives

Maximum Maximum

Hourly Daily Annual

Emissions Emissions Emissions
Pollutant (Ibs/hr) (Ibs/day) (tpy)
Total PM 1.05 2520 4.59

PM,o 0.20 480 i

Table 14, Unit 3 Conditioned Sludge Hauling- Eugﬁéiftives

Maximum Maximum
Hourly
Emissions

7 Annual
Emissions

Pollutant (tpy)

Total PM 43.46

PM,, 11.30
B.

In determining pre- ct actual (PPA) emissions values for Units 1 and 2, past actual emissions
were established as the imostitecent two consecutive calendar years of 2000 and 2001. These 2
years were determined'to be representative of normal operation and were used for establishing

PPA emission values.

There have been no creditable emission increases or decreases during the period from 1999
through the projected construction commencement date of 2004 that have not otherwise bae
permitted with an AO.

Table 1 summarizes the PPA values used in determining the emission baseline requirement for the
Unit 3 project. Past actual emissions are based on the average of actual emissions from 2000 and
2001. These 2 years are consideredrepresentative of normal operation.

Table 1, Unit 1 and 2 Total Actual Emissions 2000 and 2001

Unit 2 Unit 2 Units 1 and
Unit 1 2000 Unit 1 2001 2
2000 Annual 2001 Annual 2000/2001
Annual Emissions Annual Emissions Average
Emissions (tpy) Emissions  (tpy) Emissions
Pollutant (tpy) (tpy) (tpy)
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SO, 1,855.1 1,619.2 1,914.1 2,286.2 3,837.3
NOx 13,972.0 12,137.0 12,848.0 13,839.0 26,398.0
PM,, 223.4 100.5 83.0 74.3 240.6
CcO 699.8 621.2 631.5 706.7 1,330.8
VOCs 12.7
Lead 0.09
Actual Requested Actual to Total PTE
Emissions PTE Increase Potential Increase Emissions
Pollutant tons/year tons/year tons/year tons/year

Methylene Chloride.....0.00
2727727772....

rereneennnen.0.00
Total HAPs 0
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The proposed project for the IPP Unit 3 addition based on its proposed emissions (emissions provided in
Section II) is classified as a major modification to a major source (UAC R30-101-2. Definitions) and
therefore, it is subject to Prevention of Significant Deterioration review under UAC R307405. Permits:
Prevention of Significant Deterioration of Air Quality (PSD) because its emissions are above the PSD
major modification triggering levels for all PSD regulated pollutants.

The PSD program defines a major stationary source as:

A. Any one of 28 types of sources with the potentialto-emit 100 tons per year or more of any
pollutant regulated in the CAA or

4

ulated pollutants in amounts equal to or

B. Any other type of source with the potential to,gmi ¢
greater than 250 tons per year

The IPP facility belongs to one of the 28 listed source c:
more than 250 MMBtu/hr heat inpu. ,

ories (fossil fuel-fired steam electric plants of
The PSD review consists of the following:

1. Modeling analysi

2. Best Available C
significant amounts.”

MODELING ANALYSIS le.ﬂ{/IEW

The PSD rules require the A it to include an air quality impact analysis (AQIA) of the proposed
project’s impact on federal air quality standards and air quality related values, as part of a complete NOI.

The modeling report was prepared by the Staff of the Technical Analysis Section (TAS) contains a review
of the Applicant’s air quality impact analysis AQIA) including the methodology, data sources,
assumptions and modeling results used to determine compliance with State and Federal air quality
standards. The AQIA document reviewed and referenced in the report is the Notice of Intent—
Intermountain Power Prgject Proposed Unit 3 prepared by CH2MHill of Salt Lake City, Utah. It was
submitted on behalf of the Applicant and received by the Division on May 14, 2003and additional
documents.

I MODELING APPLICABLE RULES AND ANALYSES
A. Utah Air Quality Rules

The Utah Division of Air Quality (UDAQ) has determined that the Applicant’s NOI is subject to the
following rules for conducting an AQIA:

Project— Modification to DAQE049-02 to Add Unit 3
March 2, 2004
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R307-401-2  Notice of Intent Requirements

R307-401-6  Condition for Issuing an Approval Order

R307-403-3  Review of Major Sources of Air Quality Impact

R307-403-5 Offsets: PMy Non-attainment Areas

R307-405-6  PSD Areas — New Sources and Modifications

R307-406-2 Visibility— Source Review

R307-410-2 Use of Dispersion Models

R307-410-3  Modeling of Criteria PollutantImpacts in Attainment Areas

R307-410-4  Documentation of Ambient Air Impacts for Hazardous Air Pollutants (HAPs)

B. Applicability

and eleven HAPs exceed the emission

The proposed increases in emissions of PMy, NOy, CO, SO,, Vi

AQIAs, and establlshes the U. S. Environmental Protecti
Models as a formal basis for deﬁnmg the scope of the

sed /prOJect’s impact on state and federal air

‘ermg thresholds referenced or listed in
R307-401-6(2), R307-401-6(3), R307-403- 3 ;

405-6(6), and R307-410-4(1)(d). Annual 1 S %each pollutant requiring an AQIA are hsted in
Table 1. . ’
‘Pollutant | e i posed tl@eY))

NO, 3964

SO, 2775

PM;, 968

CO 6091

VOC 106

Lead 0.7

Arsenic 0.18

Beryllium 0.002

Cadmium 0.03

Chromium 0.28

Cobalt 0.03

Manganese 0.15

Mercury 0.09

Selenium 1.02

Acrolein 0.51

Methyl Hydrazine 0.30

C. Required Analyses

Project — Modification to DAQE049-02 to Add Unit 3
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R307-405-6(2)(a)(i)(B) requires the Applicant to perform a pre-construction modeling analysis to
determine if the extent of the source’s impact is significant enough to warrant an ossite measurement of
the ambient background concentration levels, for inclusion in the National Ambient Air Qulity Standards
(NAAQS) analysis. This analysis is required for all pollutants emitted in a significant quantity (i.e., NQ
SOQ, PM]o, and CO)

R307-401-6(2) requires the Division to determine that the proposed project will comply with NAAQS
prior to the issuance of an Approval Order (AO). R307405(6)(2)(a)(i)(B) requires the Applicant to
perform a NAAQS analysis for all pollutants emitted in a significant quantity (i.e., N@ SO,, PM;, and
CO). This analysis is to include all emissions at the propeed site under normal operating conditions using
maximum anticipated shortterm release and annual release rates, the ambient background concentration,
and if applicable, any contribution from other nearby sources.

R307-401 6(2) requ1res the Division todetermine that the propi) pI‘O_]eCt will comply w1th PSD

for NOs; SO, and PMj,. The purpose of
‘the major source baseline dates. The major
and August 17, 1979, for SO, and PM,,.
the three pollutants at the proposed site

lysis is to include all new emissions of the ten pollutants
resulting from the proposed modlﬁcatlo d der normal operating conditions using maximum anticipated
one-hour release rates. '

Under R307-405-6(2)(a)(i)(B 307-406-2, the Applicant is required to perform a plume blight and
regional haze amalysis to address impacts from the proposed project on visibility in the Class I areas of
concern. A plume blight analysis is required to determine if plumes emanating from the proposed project
would be visible inside the Class I area. A regional haze anlysis is required to determine if the plumes
would reduce the visual range of an observer inside the Class I area. The plume blight analysis is to
include all emissions of NO, SOy, and PM;,. The regional haze analysis is to include all emissions of S@,
S04, NO, and PM,. Both analyses are to include emissions from the proposed project under normal
operating conditions with maximum anticipated 24hour emission rates.

R307-405-6(2)(a)(i)(D) requires the Applicant to perform a soils and vegetation analsis. The analysis will
seek to quantify deposition rates for nitrate and sulfate in the Class I areas. This analysis is to include all
emissions of NO, and SO, at the proposed site under normal operating conditions with maximum
anticipated annual emissbn rates.

R307-403-5 requires the Applicant to perform an analysis to address the proposed source’s impact on the
Utah County PM, non-attainment boundary. The analysis will seek to quantify the combined impact of
PM,, and two secondary pollutants, intheir gaseous form, in the nonattainment area. This analysis is to
include all emissions of SO, NO,, and PM,, at the proposed site under normal operating conditions with

Project— Modification to DAQE049-02 to Add Unit 3
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maximum anticipated 24-hour emission rates.
ON-SITE PRE-CONSTRUCTION MONITORING
A. Meteorological Data

Consistent with the US EPA - Meteorological Monitoring Guidance for Regulatory Modeling
Applications, onrsite data collection wing a 50-meter tower commenced on August 1, 2001, and ran
through July 31, 2002. Parameters collectedon-site included wind speed and direction (10 and 50 meters),
vertical wind speed (10 and 50 meters), temperature (2, 10, and 50 meters), barometric pressure, solar
radiation, net radiation, precipitation, and relative humidity.

B. Ambient Pollutant Data
A preliminary analysis was conducted to determine the necess construction ambient pollutant
monitoring. The modeling results were compared against | , Exemptions - Monitoring

Requirements. The meteorological data set used in the p
worst-case screening meteorological data. The resul} )
monitoring trrgger level and PMO concentratlons a}ap

inary modeling analysis was derived from

precaution, the Applicant also performed on
VI(A) for further details.

MODEL SELECTION
The Industrial Source ComplegeShort T ersron 3 (ISCST3) is the preferred model specified in the

predict concentrations in the (1ong range transport condltrons beyond 50 kilometers from the

source).
MODELING INPUTS AND ASSUMPTIONS
A. Technical Options

The regulatory default options were seleced in ISCST3 by the Applicant to quantify all concentrations.
The CALPUFF model options and assumptions used in the analysis are discussed in Section 7 of the NOI.

B. Urban or Rural Area Designation

A review of the appropriate 7.5minute quadrangles deermined that the area should be classified as “rural”
for air modeling purposes.

C. Topography/Terrain
The Plant is at an elevation of 4687 feet with distant terrain features that have little affect on concentration

Project— Modification to DAQE049-02 to Add Unit 3
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predictions.

a. Zone: 12
b. Approximate Location: UTM (NAD27): 364213.6 meters East
4374464.2 meters North

D. Ambient Air

It was determined that the Plant boundary used in the AQIA meets the State’s definition of an ambient air
boundary.

E. Receptor and Terrain Elevations

o,

The near-field modeling domain (78 km x 78 km) used by the
including property boundary receptors. The modeling domamv as
the near field. Therefore, receptor points representing actt i
the analysis.

nt consisted of 10,516 receptors
pjg , hd complex terrain features i in

rce paraxﬁeters for point and fugitive source at the IPP site and other nearby
égfresented in Sections 3 and 7 and Appendix C and E of the NOL

The emission estimates and s
sources included in the am

G. Building Downwash

The Applicant used the US EPA Building Profile Input Program (BPIP) to determine Good Engineering
Practice (GEP) stack heights and crosssectional building dimensions for input into the ISCST3 model.

The output from BPIP showed all stacks to be less than their GEP formula stack height; thereby, requiring
a wake effect evaluation.

H. Ambient Background Concentrations

Millard County is in attainment for al pollutants. Background concentrations of NQ and CO were
obtained from the UDAQ’s databases for ambient pollutant monitoring. From the ossite monitoring, the
highest recorded 3-hour and 24-hour SO, was used to represent the ambient background concentation in
the analysis. For the PMy, 24-hour ambient background concentration, the second highest recorded value
was chosen. Annual ambient background values for SQ and PM;, represent the average concentration for
the monitoring period. The background walues used in the NAAQS analysis are presented in Table 2.

Table 2: Background Concentration for the IPP- Unit 3 Power Analysis
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NO, Annual .

SO, 3-Hour 28.0
SO, 24-Hour 11.5
SO2 Annual 4.2

PM;, 24-Hour 66.0
PM;, Annual 17.7
CO 1-Hour 1150
CcO 8-Hour 1150

L Meteorology Data Processing

For the ISCST3 model, on-site surface data was combined wit
data collected at the Salt Lake City Internsional Airport for t
Meteorological Preprocessor for Regulatory Models V ’

o simulate the dispersion of low-level
he wind speed and direction data collected

observations mcluded wmdrﬁ
pressure, relative humidity, a

Upper air data required by CALMET included profiles of wind speed, wind direction, temperature,
pressure, and elevation. Twicedaily upper air sounding data, obtained from the National Climatic Data
Center for Salt Lake City, Utah, Desert Rock, Nevada, Elko, Nevada, and Grand Junction, Colorado, for
the period January 1996 through December 1996 were sed in the analysis.

One year of MMS5 data for the period January 1996 through December 1996, referenced using the UTM
coordinate system, was written into the MMS.dat format, and input to the CALMET model.

V. RESULTS AND CONCLUSIONS

The Applicant performed a series of analyses to estimate the impact from the proposed project. Modeling
results and conclusions from the review of the analyses are outlined in detail below.
A. Pre-Construction Monitoring Modeling

Prior to the commencement of my on-site monitoring, the Applicant performed a preliminary criteria
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pollutant analysis of the proposed addition of Unit 3 using ISCST3. This analysis was based on the use of
a worst-case meteorological data set. The results of this analysis were usedd determine the potential need
for on-site ambient pollutant monitoring. Following the collection of one year of omite meteorological
data, the Applicant reran the analysis using the onsite meteorology to determine the necessity of any
additional ambient pollutant monitoring required by rule. This analysisndicated that potential increases in
concentration levels of NO,, SO,, and CO were less than the pre-construction monitoring trigger levels
listed in R307-405(6)(2)(a)(i)(B). Therefore, no additimal pre-construction monitoring was required. The
predicted increase in the concentration level of PM, was above the pre-construction monitoring trigger
level, supporting the Applicant’s decision to perform one year of PM, on-site ambient monitoring. The
pre-construction analysis was reviewed by the Division and determined to be consistent with the
requirements of R307-410-2. Table 3 provides a comparison of the predicted air quality concentrations
and monitoring trigger levels.

Table 3: Model Predicted Pre-Construction Monjtorin

e i

NO, - Annual
SO, - 24-Hour
PM,, — 24-Hour
CO - 8-Hour

o

The Applicant performed an I§éST3 mo’ﬁ ff{ng analysis to determine if the combined impact from the
proposed source, other industrial sou s operating in the area, and ambient background would comply
with federal NAAQS. The NAAQS:analysis was reviewed by the Division and determined to be
consistent with the requirements of R307-410-2. The analysis indicated that the proposed project’s
predicted 3-hour and 24-hour impacts of SO, and 24-hour and annual impacts of PM,p, when combined
with other industrial sources and ambient background, would comply with federal standards. For-hour
and 8-hour CO and annual NO, and SO,, the Applicant’s analysis indicated that predicted impact from the
addition of Unit 3 was insignificant to warrant a cumulative effects analysis. Additional analysis for these
pollutants and averaging period conducted irhouse indicated that the combined impacts of Units 1, 2, 3,
and ambient background would comply with federalstandards. Table 4 provides a comparison of the
Applicant’s predicted air quality concentrations and the NAAQS.

Table 4: Model Predicted NAAQS Concentrations

3¢ i . I 2/ ) 3’(
é‘ - . /l{ . SCUg/m i (pgi ‘i‘f i 32"; V,Z,,“ ««; ~*¢

NO, — Annual 0.49* NA
SO, — 3-Hour 1924 28.0 220.4
SO, —24-Hour |41.1 11.5 52.6
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SO, — Annual 0.73* NA NA 80
PM,, —24-Hour | 28.5 66 94.5 150
PM;,— Annual | 5.5 17.7 22.7 50
CO -1-Hour 84.0* NA NA 40,000
CO - 8-Hour 21.8* NA NA 10,000

* Impacts from the addition of Unit 3 only
C. PSD Class I Increment Consumption Analysis

The Applicant performed a CALPUFF cumulative increment modeling analysis to determine if the impact
from the proposed source along with other major increment consuming sources in southern Utah would
comply with federal PSD Class I increments. The analysis was reviewed by the Division and determined

to be consistent with the requirements of R307410-2. Table 5 belox‘fl provides a comparison of the
maximum predicted air quality concentrations at the five @lassf 'ncluged in the analysis with the
increments. Detailed model predicted impacts for each of th five ss I areas are outlined in Table
7-7 of the NOL.

Table 5: Model Predicted PSD Class IIncre Concentrations

P b ey
T > TR e Torw > 7 5 7 e
5 lut: Nt o . Dy oted g £} . A \“%ﬁ@%

. 55
i oo
%B BB

NO, — Annual 2.5
SO, — 3-Hour 25
SO, — 24-Hour 5
SO, — Annual 2
PM,;, — 24-Hour 8
PM;; — Annual 4

D. PSD Class II Increments

The Applicant performed an ISCST3 modeling analyss to determine if the combined impact from the
proposed source and other increment consuming sources operating in the area would comply with PSD
Class II increments. The analysis was reviewed by the Division and determined to be consistent with the
requirements of R307-410-2. The analysis indicated that the proposed project’s predicted 3hour and 24-
hour impacts of SO,, and 24-hour and annual impacts of PM,o, when combined with other increment
consuming sources in the area, would comply with federal standrds. For annual NO, and SO,, the
Applicant’s analysis indicated that predicted impact from the addition of Unit 3 was insignificant to
warrant a cumulative effects analysis. Table 6 provides a comparison of the predicted concentrations and
the PSD Class II increments. The increment analysis indicated that the amount of PN} 24-hour increment
consumed by the proposed project would be greater than 50% of the standard; therefore, approval under
R307-401-6(3) from the Utah Air Quality Board would be requird.

Table 6: Model Predicted PSD Class II Increment Concentrations
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NO; — Annual 0.49%* 25
SO, — 3-Hour 192.4 512
SO, - 24-Hour 41.1 91
SO, — Annual 0.73* 20
PM;o — 24-Hour 28.5 30
PM,, — Annual 5.5 17

* Impacts from the addition of Unit 3 only

E. Hazardous Air Pollutants

&
nfégthe impact from HAPs released by
ewed by the Division and determined
ndicated that predicted concentrations
Q-Toxic Screening Levels (TSLs), and no

ovides a comparison of the predicted HAP

The Applicant performed an ISCST3 modeling analysis to dete 1ii
the proposed source on the surroundirg area. The analysis was re:
to be consistent with the requirements of R307410-2. }
of HAPs from the proposed project would be less than the,
further documentation of impacts would be required. Téb
concentrations and UDAQ-TSLs. g

Table 7: Model Predicted H
- - e

Arsenic — 24 Hour

Beryllium — 24 Hour 7.0E-02
Cadmium — 24 Hour 2.0E-02
Chromium — 24 Ho . 1.1E-01
Cobalt - 24 Ho 5.36E-05 7.0E-01
Manganese — 24 H 2.45E-04 6.7
Mercury - 24 Hour 1.02E-04 3.3E-01
Selenium — 24 Hour 1.39E-03 6.7
Acrolein — 24 Hour 7.02E-04 7.7
Methyl Hydrazine— 24 Hour | 4.12E-04 6.0E-01

F. Visibility — Plume Blight

The Applicant performed a VISCREEN- Level 1 and 2 analyses to determine if plumes emanatig from
the proposed project would be visible from the five Class I areas. The analysis was reviewed by the
Division and determined to be consistent with the requirements of R307410-2. Results of the analysis
indicate that plume visibility from the propsed project is within acceptable limits inside the five Class I
areas.

G. Visibility — Regional Haze

The Applicant performed a CALPUFF modeling analysis, consistent with the recommendations outlined in
the Federal Land Managers’ Air Quality Related Valus Workgroup (FLAG) report, to determine if
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emissions from the proposed project would result in a notable reduction to background visual range within
the five Class I areas. Results from the CALPUFF modeling analysis were processed using the CALPOST
post-processing module to calculate the change in background extinction (b,). In doing so, the Applicant
used seasonal relative humidity factors (f(RH)) for the areas of study, as provided in the FLAG guidance
document. Results of this analysis indicated tha the predicted change in b, would be less than the 5%
threshold that is used to determine if a cumulative analysis is required, in Arches and Zion National Parks.
Visibility impacts in Bryce Canyon, Canyonlands and Capital Reef National Parks exceedethe 5%
threshold.

FLAG guidance allows for further refinement of the b value by incorporating hourly transmissometer
data measured at in or near the Class I areas of concern. The analysis refinement was reviewed by the
Division and determined to beconsistent with the requirements of ~ R307-410-2. Results of the refined
haze analysis indicated that the predicted changes in by in the yational parks would be less than the
%as requ,lred Table 8 provides a
or'the Class I areas included in

Canyonlands National Park
Zion National Park
Arches National Park®
Bryce Canyon National Par]
Capitol Reef NationalParl
* b,y values based on Hourly transmissometer data

H. Soils and Vegetation{

The Applicant performed an analysis to determine the extent of impacts from the proposed source on soil
and vegetation in the Class I areas. Along wih a discussion of soils and vegetation, the Applicant
performed an analysis to predicted deposition rates of sulfates and nitrates in these areas. The CALPUFF
model was used to predict wet and dry fluxes of SQ, SO,4, HNO3, and NO;. The CALPOST post-
processing module was then used to adjust for molecular weight, sum the total fluxes, and develop an
average flux rate and annual deposition rate. The analysis was reviewed by the Division and determined to
be consistent with the requirements of R307410-2. Deposition rates were compared against the
Deposition Analysis Threshold (DAT) recommended in the FLAG Report. Deposition rates were
predicted to be less than the DAT in all Class I areas except for sulfate deposition in Capital Reef National
Park. Results of the analysis are listed in Table 9.

Table 9: Model Predicted Nitrate and Sulfate Deposition Rates

Canyonlands National Park 0.002 0.004
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Zion National Park 0.001 0.004

Arches National Park 0.002 0.003 0.005
Bryce Canyon National Park 0.001 0.004

Capitol Reef National Park 0.002 0.006*

* Exceeds FLAG Guidance DAT
L Non-attainment Boundary Impact Analysis

The Applicant performed an analysis to determine if the combined impact of N@ SO,, and PM,, from the
proposed source would exceed the threshold trigger levels outlined in R307403-5, in the Utah County
non-attainment area. Results from the CALPUFF analysis were processed using the CALPOST post
processing module to combine the predicted concentrations of the three pollutants. The analysis was
reviewed by the Division and determined to be consistent with the. gé‘giuirements of R307-410-2. Results of
the analysis indicated that the predicted impact on the non: \mer area would be below the threshold
levels; and therefore, would not require emission offsetsi Results of th alysis are listed in the Table 10.

Table 10: Model Predicted Utah Cou N ttainment Boundary Impacts

Total - 24 Hour .
Total — Annual

IV BEST AVAILBLA CONTROL T OLGY (BACT) ANALYSIS

State and federal regulatory programs require the implementation of emissions controls for the proposed
project. Utah requires a BACT analysis and determination be performed for each individual new
emissions unit and pollutant emitting activity at which a net emissions increase would likely occur.
Individual BACT analysis and determinations are grformed for each pollutant subject to a PSD review.

IV.1 Applicability of BACT Requirements

A new facility in Utah, by law, must consider the best control of all the emissions. Control may be
achieved by a) good process design, b) sound operating pracices, c) best emission control devices
available, or d) a combination of these controls. Utah Air Conservation Rule R30401-6

indicates that an approval order will be granted if the following conditions have been met:

The degree of pollution control foremissions, to include fugitive emissions and fugitive dust, is at
least best available control technology except as otherwise provided in Title R307.

As the rule states, BACT must be based on the most effective engineering techniques and control
equipment necessary to minimize emissions of air contaminant to the outside environment from its
process.

IV.1.1 Pollutants Subject to BACT
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Based on emissions increases resulting from the addition of Unit 3, this project is considered a
major PSD modification ofan existing major stationary source and it must conduct BACT for SG,
NO,, CO, VOCs, PM, PM,,, lead, H,SOy, fluorides, TRS, and RSCs. BACT determinations are
made on case-by-case basis that involves an assessment of the applicability of available
technologies capable to sufficiently reduce specific pollutant emissions in economical way
considering energy, and environmental impacts for each technology.

As a part of the IPSC NOI general process description and in the later November 26, 2003)
submitted report on Circulating Fluidized Bed (CFB) coal combustion and Integrated Gasification
Combined Cycle (IGCC) technology and Unit 3, IPSC IPSC included some of the important
design criteria from their business decision used in selecting the PC boiler for the Uit 3 and they
are as follows:

e
,5§§*‘

oUnit 3 should be capable of generating 900N
eUnit 3 would be a base load unit, and theref
combustion process technologies capab
percent.\

output.
nit.must be designed with
chievinga capacity factor of at least 90

eAs Base line unit, Unit 3 must be%v
designed with highly reliable ?ﬂer and tu

orced outage rate. Therefore, Unit 3 must be
ne, reliable emission control technologies,

eFor safety deratlons operator training cons1derat10ns and O&M reliability, the
boiler should be (to the extent practicable) compatible with the existing IPP coal-fired
units.

eUnit 3 must be equipped with the best available emissions control technologies, and
emissions from the proposed unit must not cause or contribute to a violation of the
applicable NAAQS or applicable PSD increment.

Based on their analysis IPSC conclided that:

oPC is the only coalfired generating combustion process technology that can reliably meet
the design criteria established for the proposed unit;

¢IGCC and CFB are not feasible power generating generation options for the proposed
Unit 3, as proposed,

ethe BACT process should be used to identify the best emissions control technologies
available for the source as defined by the applicant, and should not be used to define or re
define the source (IPSC was unable to find any example of a regulatig agency redefining
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a proposed PC boiler project with an IGCC, as a result of BACT determination);
eemissions from the proposed PC boiler will be lower than emissions actually achieved in
practice at existing CFB or IGCC facilities, and virtually idential emissions that might be
achieved from the next generation CFB and IGCC plant; and

ethe economic impact associated with CFB and IGCC technologies are cost prohibitive;

ereduction of the waste at the site bypotential sale of waste products (fly ash,bottom ash,
and gypsum);

ecommonality of space parts and maintenance practxces which will promote reliability and
safety;

eplant operators will be familiar with the Unit’3 des dsed on operating Units 1 & 2;
and

egood turndown capability and loag

esize of existing steam generation equipment;

eheat rate and init pe;fcirmance

'avallablllty/l‘ i blllty;

edemonstrated performance on Utah bituminous coal;
epotential air emissions;

ecapital costs;

eoperating costs;

emaintenance costs;

ewaste products; and

ewater usage.

Polk Power Station IGCC and Wabash River IGCC

Polk Power Station IGCC
Year NOx SO, NOx SO,
Ib/ ton/ 1b/ ton/ b/ ton/ Ib/ ton/
MMBtu year MMBtu year MMBtu | year | MMBtu | year
1996 0.15 165 0.135 149
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1997 0.12 453 0.220 935 0.150 515 0.266 1,051
1998 0.10 537 0.224 1,321 0.140 534 0.167 851
1999 0.09 578 0.180 1,183 0.150 359 0.132 461
2000 0.10 586 0.146 918 0.140 387 0.173 657
2001 0.10 504 0.153 818 0.170 307 0.143 449

Table bellow summarizes the design basis for each technology used during the initial design phase of

the project.

Generating Technologies - Initial Design Basis

Proposed PC Unit #3 CFB Boiler .. IGCC
Gross Output 950 1014
MW) (1 boiler and # (4 gas turbines, 4
1 turbine) "HRSGs, and 1 steam
turbine)
Note: the CT’s are
derated by
approximately 16%
due to the site
elevation of 4646 ft.
Net Output 912
MW’s)
Plant Heat ~9700 - 9800
Rate (Btu/kW-
Hr)
Capital costs Bas¢" Base + $55 x 10° Base + $500 x 10°
Anticipated Emissior %%95/% ,
(Io/MMBtu — 30 day average)
SO, 0.10 0.10 0.12
NOx 0.07 0.09 0.09
Particulate 0.015 0.015 0.011
(filterable)
Mercury 55-75% controlled 55- 75% controlled | Unknown, based on
based on ICR based on ICR DOE report possibly
database database 30%
IGCC Actual Capacity Factors and Heat Rates
Polk Power Station IGCC Wabash River IGCC
Capacity | Net Heat Rate [Capacity Factor] Net Heat Rate
Factor
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Year % Btu/kWh % Btu/kWh
1996 11.54 n/a - -~
1997 4538 n/a 34.95 11,716
1998 62.37 n/a 52.44 11,341
1999 70.20 9,877 32.88 10,225
2000 77.01 10,378 44.54 8,746
2001 63.46 10,725 36.08 9,244

2

suited to poor quality fuels (such as high
d.JGCC process was conceived to take
., coal), blended feed stocks, in an

Additionally, CFB boilers are considered to be
sulfur/low heating value coals or coal mine waste
advantage of an inexpensive and abundant fuel sou

, ta%'entially or wall fired boiler for the Unit 3 is the
for the Unit 3.

£

IV.2 BACT ANALYSIS METHOD and BASIS

Supporting Infonnatiog,ﬁfor the BACT analysis performed that is not included in this engineering
review can be found %; the IPANOI dated May 14, 2003, and it is follows;

- Appendix C:Detailed Emissions Calculations

- Appendix F: Tables with Control Technologies and Emissions Rates for the Coal Fired
Boilers from the NSR RACT/BACT/LAER Clearinghouse Database,

- Appendix H: Summary of Various Technologies Available Review Summary for S}
TRS, RSCs, H,S04, NO,, CO, VOC, PM, PM,, Lead, and Fluoride with brief technology
description and applicability of each technology tacoal-fired boilers.

- Appendix I: Technological Discussions for Coal Supply, Nitrogen Emissions and
Controls, Evaluation of Wet Electrostatic Precipitators to Control Sulfuric Acid Mist
Emissions, Sulfur Dioxide ControtFlue Gas Desulfurization and Contol Efficiency

- Effect of Averaging Time on Wet FGD System Performance and Design

- Appendix G: Cost Estimates for Selective Catalytic Reduction and Wet Limestone FGD

- Different control technologies descriptions can be found in the Process Description
Section 2.0 and BACT Section 6.0

- And more

The methodology used in this review for BACT review and determination follows the “toglown”
approach to determine the most stringent controls available, considering technical and economic
feasibility of each control, an ssessment of energy and environmental impact of feasible control,
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selection of the most stringent control technology that provides the best overall control of all
pollutants with confirmation that the selected BACT is at least as stringent as NSPS, NESHAP,
and SIP limits for the source.

BACT Top-Down Process consists of five basic steps and they are as follows:

Step 1 — Identify All Control Technologies “available” for BACT purposes (though EPA’s RBLC
database, NSR bulletin board, BACT guidelines—South Coast Air Quality Management District,
vendors control technologies, technical journals and web sides, and other recently issued
federal/state /local NSR permits, LAER (lowest achievable emission rate) determinations, and
other). It represents a complation of “Available” control technologies or techniques with a
practical potential application to the subject emissions units and pollutant.

Step 2 — Eliminate Technically Infeasible Optionswit
physical, chemicd and engineering principles,
control option on the emissions unit under revie

ource- spec1ﬁcs factors, based on

Step 3 — Rank Remaining Control Technologles gnof“
Effectiveness that are feasible (i.e. lo/veft/ h.rate).

Step 5- Select BACT-p‘fopose th’é%%ost effective control technology as BACT that was not

te that, to complete the BACT process, an enforceable emission limit
representing BACT must be included in the PSD permit. This emission limit must be met on a
continual basis at all levels of operation, must demonstrate protection of short term ambient
standards, and must be enforceable as a practical matter. In order for the emission limit to be
enforceable as a practical matter, the permit must specify a reasonable compliance averaging time,
consistent with established reference methods, and must include compliance verifation
procedures (i.e., monitoring requirements) designed to show compliance or nosompliance on a
time period consistent with the applicable emission limit.

Each of these steps has been conducted for SQ, TRS, RSCs, H,SO,, NO,, CO, VOC, PM, PMyq,
lead, and fluoride and is described below. Emissions of mercury are less than the PSD
significance level of 0.1 tpy.

BACT Analysis for Unit 3 Boiler SO, Emissions

The BACT analysis for SO, presented below is also applicable to the related compounds (TRS,
RSCs) and inorganic HAPs
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The generation of sulfur dioxide (SQ) in a coal-fired utility boiler is directly related to the sulfur
content and heating value of the fuel burned. The sulfur content and heating value of coal can
vary dramatically depending onthe source of the coal.

IPP has proposed firing the new Unit 3 primarily on Utah bituminous coal. Based on historical
analyses of Utah bituminous coal, IPP has projected that the worstase design fuel (e.g., the fuel
that will result in the highest emssion rates) that will have a heating value of 11,193 Btu/lb, and
maximum sulfur content of 0.75%by weight. Assuming 100% of the fuel sulfur converts to SQ
in the boiler, the maximum SO, emission rate, without postcombustion controls, would be 1.34
lb/MMBtu. An emission rate of 1.34 Ib/MMBtu is equivalent to an SQ concentration in the flue
gas of approximately 686 ppmvd @ 3% Q. [AP 42 1.27 Ib/MMBtu]

Step 1

The potential SO, emission reduction options identified Ig%;gable to coal-fired boilers are:
Pre-combustion controls:
- Fuel Switching

A potential control for reducing SG ert’%syons from the proposed project is reducing the amount
of sulfur content in the co % i
L

%

Both Utah coals and PRﬁ’ coals ar; considered low sulfur coals in that a large majority have a
sulfur content less than 0.7 % by weight, although a few mines produce coal with a sulfur content
above 1.0%. The laf; dlfference between Utah coals and PRB coals is that PRB coals are
mostly sub-bituminous “oal ranking (i.e., PRB coal heat contents range from 8,400 to 8,800
Btu/Ib, as received basis), compared to Utah coals, which are bituminous (i.e., Utah coal heat
contents range from 11,100 to 13,100 Btu/lb, as received basis). The higher hat content of Utah
coals has a significant effect on postcombustion SO, concentration. Therefore, the post
combustion SO, concentration for a typical Utah coal is comparable to a typical PRB fuel, as
shown in Table 1 below:

Table 1
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Comparison of Sulfur Content in Coal vs. Design Basis

Utah Typlcal PRB Unit 3 Typical PRB | Design Basis
Typical Destgn Basls | Design Basis Used at .
e : Wygen 2
Higher heating Value 11,800 8,800 11,193 §,000 7.950
{Biwlby
| Sulfur by welght (%) 06 0.4 0.75 0.51 )
Uncontrolled 50; rate 1.02 0.91 .34 1278 28
into Wel-FGD system
{Ib/ramBtu)
Percent difference 12,19 above Base 5.1% above Base 87.7% higher
typical PRB design PRB than IPA Unit
3 Design
Basis

A comparison of PRB coal with Utah coal must
must be allowed for permitting and designing o
rates to the FGD contlol system w1ll be essentlally t

Table 2
PRB Coal Cost Effectiveness Compared to
Utah Coal Due to Lower Salfur

Scrubber Total Aunual Cost |- Annual Emission | Ave Annual Cost’
Efficiency co{Stveary o 1 Reduction, {tpy) | Effectiveness, (Ston)
92.6 % $47,800000 323 $148,000
Conclusion:

- PRB fuel would be cost prohibitive to use at this site

- The uncontrolled SO, emission rate would not significantly inproved by using PRB over
Utah coal.

- The controlled SO, emission rate would be essentially identical with either PRB or
Utah coal.

Post-combustion controls

- Wet limestone scrubbing
- Wet lime scrubbing

- Lime spray dryer

- Circulating dry scrubber
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Step 2

The first three of the post combustion controls options are technically feasible for use in reducing
SO, emissions from IPP Unit 3. However, the use of a circulating dry scrubber requires the use of
high calcium fly ash to provide the alkalinity neded to react with SO,. The potential coals for IPP
Unit 3 are not particularly high in calcium. In addition, control efficiencies for circulating dry
scrubbers have not been demonstrated to be above 80 percent in the RBLC database. For these
two reasons this technology was eliminated from further consideration

Step 3

Emission rates for each of the remaining SQ removal technologies are ranked in order of their
control effectiveness. These effectiveness values are proyided in the table below.

Control Technology
Wet Limestone
Scrubbing

Wet Lime Scrubbing
Lime Spray Dryer
NSPS Limit

® A removal efficiency of 7 éf’bplicable when SO, emissions are less than 0.60 pounds

per MMBtu y

Step 4

Wet Limestone Scrubbing Systems, especially those employing forced oxidation, have become
state-of-the-art for achieving SO, removal from coatfired boiler flue gas. The wet limstone
scrubbing process uses alkaline slurry made by adding limestone (CaC6) to water. The alkaline
slurry is sprayed in the absorber, typically countercurrent to the flue gas flow, and reacts with SO
in the flue gas. Insoluble calcium sulfite (CaSQ) and calcium sulfate (CaSQy) solids are formed
in the scrubber and are removed as a wet solid waste byproduct.

Since wet limestone scrubbing represents the most effective S@ control technique that can be
applied to PC-fired boilers, and considering the presented control technology emission rate
ranking, an economic evaluation is not required. The use of wet limestone scrubbing for S©
control results in the production of a large quantity of byproduct that must be disposed of in an
environmentally resporsible manner. The by-product will be blended with fly ash for landfill
disposal on the IPP site. The energy, environmental, and economic impacts associated with wet
limestone scrubbing are similar to the wet lime and spray dry systems. The use of a wfGD
system (limestone or lime) can also result in increased condensable P\ emissions. Condensable
PM,, includes emissions of HCI, HF, HSO,, and (NH,); SO,.

Step 5
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The final step in the top-down BACT analysis process is to select BACT. EPA’s RBLC datbase
and other recently issued permits were again consulted to assist in selecting BACT for this project.

The SO, BACT limits from other recently issued PSD permits for PCfired boilers are summarized

in the table below:

Comparison of PC Boiler SO, Emission Rates

Recently Issued PSD Permits— SO, Limits

Name Type/Size SO, Limit Control Equipment
Hawthorne Unit 5 Pulverized Coal | 0.12 [b/MMBtu , Dry Lime FGD
Missouri 570 MW (30 day rollmgavg)

Springerville Pulverized Coal Dry Lime FGD

Units 3 and 4 450 MW each Netted with Units 1
Arizona and 2 — no increase in
’ J facility SO, emissions
Holcomb Unit 2 Pulverized Coalg b/MMBtu Dry Lime FGD
Kansas 660 MW & é a%l;/llmg avg)
Thoroughbred Pulverlzed G%al i 0%6‘7 Ib/MMBtu Wet Limestone FGD
Units 1 and 2 0 day rolling avg)
Kentucky 0.41 Ib/MMBtu (24 hour avg)
Wygen Unit 2 0.10 Ib/MMBtu Dry Lime FGD
Wyoming (30 day rolling avg)
0.15 Ib/MMBtu
(3 hour block avg)
Bull Mountain 0.12 Ib/MMBtu (24 hour avg) Dry Lime FGD
Roundup Unit 1 0.15 Ib/MMBtu (1 hour avg)
Montana 0.12 Ib/MMBtu (30-day rolling
avg)
Plum Point Pulverized Coal | 0.16 lo/MMBtu Dry Lime FGD
Energy Station 550 — 800 MW | (3 hour rolling avg)
Units 1 and 2 each (24 hour rolling avg
Arkansas (30 day rolling avg)
Rocky Mountain Pulverized Coal | 0.15 I1b/MMBtu Wet Lime FGD
Power, Hardin 113 MW (30 day rolling avg)
Unit 1 (3-hr and 24-hr rolling avg)
Montana

All the permits above exempt startup, shutdown, and malfunction except BulMountain Roundup
Unit 1, Montana, in the shortterm (1 hour, 3 hour, 24 hour, and 30 day) emission limits. Pl

Pointioadral "

Both wet lime scrubbing and wet limestone scrubbing have been demonstrated at removal
efficiencies of 90 percent or greater. The installation of a wet limestone scrubber on IPP Unit 3
will result in an SO, removal efficiency of 90 percent or greater. The highest collectiorfficiency
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shown in the RBLC database is 95 percent on Santee Cooper Cross Unit No. 1. This unit burns
high sulfur coal and has controlled emission limit of 0.34 1b/MMBtu.

Achieving a controlled emission rate of 0.10 1b/MMBtu at IPP Unit 3 will requira control
efficiency of morethan 92 % when firing the worstcase design fuel. The chemistry of wet
scrubbing consists of a complex series of kinetic and equilibrium controlled reactions occurring in
the gas, liquid, and solid phases. In general, the amaint of SO, absorbed from the flue gas is
governed by the vaporliquid equilibrium between SO in the flue gas and the absorbent liquid. If
no soluble alkaline species are present in the liquid, the liquid quickly becomes saturated with SO
and absorption is limited.

Likewise, as the flue gas SO, concentration goes down, absorption will be limited by the SO,
equilibrium vapor pressure. Therefore, high control efficiencies are easier to achieve as the flue
gas SO, concentration increases, and high contro}@efﬁ would not be expected as the flue
gas SO, concentration is reduced. Because control efficie C is a fanction of the SO,
concentration in the flue gas, control efficiency amis g indicator of the effectiveness
of a FGD system. The SO, concentration in the, ue gas is a function of the fuel’s heating
value and sulfur content. Depending on the fuel. cha istics, uncontrolled SO, concentrations
in utility boiler flue gas typically range frox
bituminous fuel proposed for Unit 3 has

a§/ %n a review of recently submitted PSD permit

01lers the most aggressive proposed SO, control
rs-that will burn high sulfur coals and have a high
ler flue gas. For example, the Thoroughbred Generating
Station proposed wet E D w1thg SO, control efficiency of 97.9% (based on worstcase design
fuel). Likewise, the Prairie State Generating Station proposed wet FGD with a control efficiency
of 97.9%. However; b these projects will utilize a high-sulfur midwestern bituminous coal.

applications for pulverize
efficiencies are assocnated

A comparison of the fuel characteristics, flue gas SQ concentration, control efficiencies, and
proposed controlled SO, emission rates for Thoroughbred, Prairie States, ad IPP Unit 3 is
provided below:

~ Worst-Case Design Maximum Approximate Pruposed | Approximate
Fuel Characteristics Uncontralied Uncontrolled Cantral Cuatrolled
Heating | Sulfor 502 Emission 803 Efficiency 502
Value | Comtent Rate Concentration in Concentration
Flue Gay
Facility {Btw/th) (%) {l¥mmBia) {ppovvd} {%} {ppavd)
Thoroughbred BI62 4.24 8.51 4,338 979 913
Prairie Stabx 8.780 4.0 9.11 4,665 979 93.0
Intermountain 11,1893 ] 1.34 (36 u2.5 313

As discussed, control efficiency is a function of several variables, including the concentration of
SO, in the flue gas. The fuel proposed for IPP Unit 3 will generate only approximately 15% of the
flue gas SO, generated by firing a higher sulfur bituminous coal. Although physical/chemical
constraints of the wet FGD system may limit the control efficiency at IPP, IPP’s controlled SO
emission rate will still be significantly lower than the emission rate achieved at simat projects.
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To conclude the efficiency comparison, control efficiency is a function of the uncontrolled SO
concentration in the flue gas. High control efficiencies cannot be maintained as the uncontrolled
flue gas SO, concentration decreases. Therefoe, control efficiency can be a misleading indicator
of a control system’s effectiveness.

The design SO, emission rate on IPP Unit 3 is proposed at0.10 Ib/MMBtu which is as low as any
of the applicable units in the RBLC database including the recently isued PSD permits
summarized in the table above. An emission rate of 0.10 1b/MMBtu represents the most stringent
SO, emission rate permitted at any similar source, and will require a control efficiencynore than
92% base on worst-case design fuel. Although IPP cannot propose a more aggressive control
efficiency (based on sitespecific considerations), IPP’s SQ gg;nission rate will still be significantly
lower than the emission rate achieved at similar projectsi, &
gg‘“

The BACT analysis for H,SO,
H,SO, Analysis

Sulfuric acid mist (FSO,) is generated inac
gas reacts with water to form sulfuric a id. Afsm
in the boiler will oxidize to SQ duri
oxidation will occur acros the SglR Base
boilers, and informatio ab

1.0% of the flue gas SO, i
gas SO, will convert to SO3acr«
H,SO at gas temperatufes belo

| boiler when sulfur trioxide (SO3) in the flue
ortion of the sulfur dioxide (SO,) generated
mbustion process, and some additional SQ to SO

: %%Sperating inf"ox:matic.)n from existing co_al-ﬁred

| equipment vendors, it is estimated that approximately

SO, in the boiler, and that an additional 1.2% of the flue
e SCR. SO; is hygroscopic and will absorb moisture to form

¢ sulfuric acid dew point.

J

Y 4
ated in the boiler and SCR will be captured in the unit’s flue gas

A portion of the SO,

desulfurization system.JPA proposed wet FGD as BACT for SO, because it will provide the most
stringent SO, control. SO, which is very reactive, will react with alkaline component®f the
desulfurization scrubber slurry. However, in the case of wet FGD, SQ entering the wet scrubbers
may also react with water and create micron sized sulfuric acid droplets. Some of the microsized
droplets may pass through the FGD spray levels andthe mist eliminator, and be emitted as sulfuric
acid mist.

SO; generated in the boiler and SCR may also be captured in the unit’s fabric filter (BACT for
PM, control). Fly ash cake that accumulates on the filter bags acts as an alkaline filter through
which the flue gas must pass. SO, will readily react with alkaline components of the fly ash at
temperatures below the SO, dew point to form sulfate salts. The SQ removal efficiency of a
fabric filter is dependent upon the alkalinity of the fly ash cke. Fabric fitters associated with
highly alkaline fly ash may significantly reduce the S@concentration in the flue gas.

In its BACT analysis IPA concluded, based on the design coal information, and information
available in the technical literature that the wet FGD system would reduce potential HSO,
emissions by approximately 40% (Intermountain Power Project, Notice of Intent, December 2002,
page 6-1). No additional credit was taken for HSO,4 removal in the unit’s fabric filters. To more
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accurately characterize the sitespecific SOy generation rates and removal efficiencies in a boiler
similar in design to the proposed Unit 3, IPA conducted stack testing at the existing IPP Unit.

Based on the results of the stack tests, and information availableri the technical literature, the
following SO3/H,SO, generation rates and control efficiencies will be used in this evaluation:

SO, to SO; Conversion in the Boiler 1.0%
SO, to SO; Conversion in the SCR 1.2%
SO; removal in the Fabric Filter 40%
H,SO; Removal in the Wet FGD 84%
Overall H,SO4 Removal Efficiency 90%

théfflighest S0O,/SO; emission rate), the
.045 Ib/MMBtu. Assuming the

Based on a worst-case design fuel (i.e., fuel that results i
maximum potential SO, emission rate is calcuggfed 1
control efficiencies listed above, the system wil ?i?:higye an, all%ﬁ'HzSO4 control efficiency of
approximately 90% with the fabric filter and wet EGD. Based ‘an overall control efficiency of
90%, the controlled H,SO, emission rate will be: duced to 0.0044 Ib/MMBtu (or approximately
1.5 ppmvd @ 3% O,). Emission calculatio ed in Tables 1 and 2.

Table 1
Calculation of Maximum Uncontrolled Sulfuric Acid Mist Emissions
| Parameter Unit Yalue
Full L.oad Heat Input to Bailer nmunBtuhr 9,050
Primary Fuel Feed Rate ib/hr 808,541
Sulfur Contert W 0.7
Potential SO, in Boiler Flue Gas Ibshr 12,128
Potential SO, in Boiler Flue Gas Tomolehr 189.5
50, fo SO, Conversion in Boiler %% 1%
Potential SO in Boiler Flue Gas Tbmoledr 1.9
80O; Entering the SCR hmolefhr 187.6
501 to SOy Conversion in SCR [estimata) Y 1.2%
50O, Generated Across SCR Tbmoled 2.27
Potential Flue Gas 8O, (Exiting the SCR) 1hmolesr 4,17
80, to H.SO, Conversion Yo 160
Potential H.SO, Emisgions b/l 408
Potential H,50,; Emission Rata IvmmBtu 0.045
Table 2
Calculation of Sulluric Acid Mist Emission Controls

Parameter Unit Value

SO, Entering the Fabric Filtar b 333

S0, Removal in the Fabric Filter %o 40

S0, Entering the FGD 1b/hr 200

Potential H.SO, in the FGD 1b/hy 245

H:80, Removal inthe FGD Y 84%

Controlled H,50, Einissions 1b/hr 40

Contolled H,80, Emissian Rate ImmBtu 0.0044

H:80, Concentration in Stack Gas ppmwd i 3% O 1.5
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Step 1

H,SO,, and the precursor to F,SO, (SO;) will be captured in emission control technologies
designed to control SO,. Therefore, the same potertial control technologies evaluated for SQ
control were also evaluated for HSO, control. In addition, SO, generated in the boiler and SCR
may be captured in the unit’s fabric filter, therefore fabric filtration was included in the control
technology evaluation. One additional postFGD control technology, wet electrostatic
precipitation (WESP), was also identified as a potential HSO,control technology. HSO, control
technologies evaluated included:

- Wet limestone scrubbing

- Wet lime scrubbing

- Lime spray dryer

- Circulating dry scrubber

- Fabric filter

- Wet electrostatic precipitation

& 7
technically feasible for use in reducing H,SO4

) é/%/ generally requires the use of high calcium fly ash
h SO;. The potential coals for IPP Unit 3 boiler are not
particularly high in calciu e, because of the high particulate loading associated with
a circulating dry scrubbing'sy epressure drop across a fabric filter is generally
unacceptable, and elec;égxféstatic p ig};%itators are generally used for particulate control. Based on
this it can be concluded that a fabric filter represents BACT for particulate matter control, and
therefore, will not ¢ @;égtrostatic precipitation for particulate matter control. Finally, the
circulating dry scrubb limited application, and has not been used on large pulverized coal-
fired boilers. Assuming that a circulding dry scrubber system could be designed for the proposed
project, it is anticipated that the SQ and SO; control efficiencies would be lower thanthe control
efficiency of the proposed control system. For these reasons, circulating dry scrubbing was
eliminated from further consideration.

emissions. The use of a circulating ¢
to provide the alkalinity fieeded

In addition, BACT for H,SO, control technology needs to be compatible with the control
technology defined as BACT for SO, and PMo. In other words, the unit cannot be equipped with
a wet FGD system for SO, control and a dry FGD system for iSO, control. In the BACT section
for the PM;, it was determined that a fabric filter represents BACT for the control of PN, and in
the BACT section for SO, it was determined that wet limestone scrubbing represents BACT for
the control of SO,. Therefore, based on site-and coal specific considerations, circulating dry
scrubbing, wet lime scrubbing, and lime spray drying must be excluded from further consideration
and only control technologies that can be used in conjunction witha fabric filter and wet limestone
scrubbing will be considered technology feasible for the control of ESO,.

With respect to wet electrostatic precipitation, there is limited commercial operating experience
upon which to base a conclusion regarding the tehnical feasibility and effectiveness of WESP on
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a large utility boiler fired on Utah bituminous coal. The proposed Unit 3 is a nominal 95¢ross
MW unit, which is significantly larger than any existing unit equipped with a WESP.
Furthermore, the proposed primary fuel, Utah bituminous coal, has sulfur content significantly
lower than the sulfur content of fuels typically associated with WESP, such as petroleum coke and
high sulfur eastern bituminous coal. In fact, the maximum HSO, concentration in the Unit 3 flue
gas is already expected to be significantly below 10 ppmvd @ 3% @, a level generally associated
with a controlled LSO, emission rate.

Even though WESP has not been proven to be technically feasible and capable of reducing BBO,
emissions from a pulverized coakfired unit similar to IPA’s proposed Unit 3, for completeness,
IPA is including WESP as a potential ;SO control technology in this BACT evaluation.

Until recently, WESP technology has not been applied to the‘?%ﬁlity industry because of the high
gas flow volumes and the relatively low acid mist;‘{foncé ions associated with utility flue gas.
WESP has been used successfully in industrial g,gplica ions Stch { sulfuric acid plants and

municipal waste combustion, which have significa ower flue gas flow rates and significantly
higher acid mist concentrations. '

There is limited commercial operating exBe?Ie, which to base a conclusion regarding the
technical feasibility and effectiveness arge utility boiler fired on Utah bituminous
coal. The proposed Unit 3 is a nomina 9§ grc%g MW unit, which is significantly larger than any
existing unit equipped with a WESP (not 1 ting the IPP Units 1&2). Furthermore, the proposed
primary fuel, Utah bitumin: co r content significantly lower than the sulfur content
0, uch as petroleum coke and high sulfur eastern
bituminous coal. In fact, the maximum H,SO, concentration in the Unit 3 flue gas is already

expected to be signiﬁqgihtly below 10 ppmvd @ 3% O, a level generally associated with a

Furthermore, WESP has“generally been used to reduce acid mist concentrations that have
contributed to opacity at units firing high sulfur fuels. Suldric acid concentrations in the flue gas
greater than approximately 5— 10 ppm may contribute to visible plume from the stack. It is not
expected that an acid mist concentration of 1.5 ppmvd @ 3% Q will contribute to opacity. Even
though a WESP system has not been proven to be technically feasible and capable of reducing
H,SO, emissions from a pulverized coalfired unit similar to IPP’s proposed Unit 3, the maximum
control efficiency (based on the anticipated flue gas HSO, concentration) would not be expected
to be greater than approximately 80% under optimal conditions. This control efficiency would
result in a controlled H,SO, emission rate of approximately 0.00088 Ib/MMBtu, reducing the flue
gas H,SO, concentration to approximately 0.30 ppmvd @ 3% O, and represents an overall control
efficiency (with FF + wet FGD + WESP) of approximately 98%.

Economic Evaluation

Table 3 presents the projected capital costs and annual operating costs associated with building
and operating a WESP system to control F2SO4 mist from a nominal 950-gross MW unit. Table
4 shows the average annual cost effectiveness for the WESP, assuming 70% postvet FGD H,SO,
control.
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Table 3

H .50, Emission Control System

Cost Summary*

' “T'otal Capital | Total Capital | Annual Capital o Annual Total Annus!
Control nvestment Investment Recovery Cost | Operating Costs - Costs
Techunology e {S/KW) (Sfyear) {$/year) {Siyeary
WESP $58,290,000 363 £7,319,800 $6,857,100 514,176,900

rﬁap’nml costs provided i Table | are based o the average purchased equipment cost provided by four WESP
vendors plus typical cost factors attributable to pollution controf equipment.

Table 4
H2804 Emission Control System
Cost Effectiveness
Total Annual o Annual Average Annual
Control Technology Cust Emission Coast
Reduction Effectiveness

{Siyear) {tpy {S/ton)

WESP $14,176,900 139+ $101,990

¢ Annual emissions were caladated based on a controfled emission mie of 00044 IbremBiy
{174 py) with the FF plus wet FGD configuration, and 0.00088 IarmmBiu (33 tpy) with the
WESP configumation.

e
ded that WESP has not been proven as a technically
feasible control option to reduce H,SO4 missions from a large pulverized coalfired unit fired on
low sulfur bituminous goéél. Fu i?ﬁ%fnore, even if WESP is considered to be technically feasible, it
should be excluded from consid,grgﬁon as BACT based on economic impact. The cost
effectiveness of a WESP systgﬁ designed to reduce the post-wet FGD H,SO,4 emission rate by
80% is approximately. 9990/ton (which exceeds the cost effectiveness guidelines used in prior
BACT determinations) is not cost warranted.

Based on the presented,

Fabric filtration and wet FGD have been proposed as BACT for PM, and SO, control,
respectively, because they provide the most stringent emission control. Based on stack tests on
IPP Unit 1, this combination of control technologies is expected to reduce potentiaH,SO,
emissions by approximately 90%. Emission reduction is achieved in the fabric filter cake because
of the alkalinity of the Utah coal, and additional control is achieved in the wet FGD. Assuming a
control efficiency of 90%, the controlled HSO, emission rate will be 0.0044 1bMMBtu (or
approximately 1.5 ppmvd @ 3% Q). It is not expected that an acid mist concentration of 1.5
ppmvd @ 3% O, will contribute to opacity from the proposed unit.

Step 3

Emission rates for each of the technically feasibd H,SO, removal technologies are ranked in order
of their control effectiveness. These effectiveness values are provided in the table below.

H,S0, Control Technology Emission Rate Ranking
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Control Technology H,S04 % Reduction ®
Fabric Filter + Wet Limestae Approximately 98%
Scrubbing + Wet Electrostatic

Precipitation

Fabric Filter + Wet Limestone Approximately 90%
Scrubbing

2 Estimated maximum HSO, emission control efficiencies listed in the table are the results of stack
testing on IPP’s existing Unit1, and engineering estimates.

Step 4

, and economic impacts associated
Wn process requlres that the

This step involves the consideration of energy, environnient

4 imestone scrubblng, and wet
electrostatic precipitation. This combination of gontr ,gechnologies will reduce potential H,SO,4

emissions by approximately 98 percent. The secon

HIES|
technologies will reduce potential HSO4 emlsswr%by approx1mately 90 percent
Both combinations of control system ill, 1‘@ sultfi”n collateral environmental impacts. For
example, both systems will consy me watel dégenerate coal combustion wastes that must be
1 When comparing both combma‘uons of controls, wet

Therefore, it is necess Mg}figluate each combination of control systems for economic impacts.
Assuming that a wet ‘electrostatic precipitation system is technically feasible, the cost effectiveness
of a WESP system designed to reduce postFGD H,SO, additional emissions by 80% is morethan
$100,000 per ton. This cost effectiveness exceeds the cost effectiveness guidelines used by
UDAQ in prior BACT determinations.

Step 5
The final step in the topdown BACT analysis process is to selectBACT.

Recently Issued PSD Permits— H,SO,4 Limits

Name Type/Size H,SO, Limit Control Equip.
Hawthorne Unit 5 Pulverized No Limit Dry Lime FGD
Missouri Coal
570 MW
Springerville Pulverized 0.0115 Dry Lime FGD
Units 3 and 4 Coal 1b/MMBtu
Arizona 450 MW each
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Holcomb Unit 2 Pulverized No Limit Dry Lime FGD
Kansas Coal

660 MW
Thoroughbred Pulverized 0.00497 Wet Limestone
Units 1 and 2 Coal 1b/MMBtu FGD + Wet
Kentucky 750 MW each Electrostatic

Precipitation

Wygen Unit 2 Pulverized 0.00463 Dry Lime FGD
Wyoming Coal Ib/MMBtu

500 MW
Bull Mountain Pulverized No Limit Dry Lime FGD
Roundup Unit 1 Coal
Montana 780 MW
Plum Point Pulverized Dry Lime FGD
Energy Station Coal
Units 1 and 2
Arkansas
Rocky Mountain Wet Lime FGD
Power, Hardin Unit 1
Montana

In each permit listed in the.above fable, ﬂé@ shnology identified as BACT for the control of
H,SO, is the same controlfechnologyiidentified as BACT for the control of SO,. The only
exception is the proposed ngfg?’@facility that included wet electrostatic precipitation to
control HSO, emissions;”

ot the proposed Thoroughbred facility will be fired on high-
sulfur midwestern bi%fﬁinous c0al'(4.24% S by weight). Based on informationavailable in the
Thoroughbred permi f{épplicatign, the potential uncontrolled SO, emission rate at Thoroughbred is
approximately 8.51 Ib/MMB fu. This emission rate is more then five times the uncontrolled SO,
emission rate at IPA Unit3. This high SO, concentration will result in significantly more SQ and
H,SO,, and could contribute to acid mist opacity problems at the facility. Therefore, a wet
electrostatic precipitation system may be required to address potential opacity issues, and the
control efficiency of a wet electrostatic precipitation system will be more reasonable for a system
fired on high-sulfur coal.

Gl

In the BACT section for SO, it was concluded that wet limestone scrubbing would provide the
most stringent SO, emission control on proposed Urit 3, and that wet limestone-scrubbing
represents BACT for the control of SO. Based on stack test conducted at the existing IPP station,
it has been determined that the combination of fabric filters and wet scrubbing will also reduce
potential H,SO, emissions by approximately 90%. This combination of technologies will reduce
the H,SO, emission rate to approximately 174 Ib/hr, or 0.0044 Ib/MMBtu. This emission rate is
already below the emission rates listed in the above table. Although wet electrostatiprecipitation
may provide some incremental reduction inH,SO, emissions, the cost associated with the
incremental emission reduction is not warranted Also, based on the presented earlier, it can be
concluded that WESP has not been proven as a technicaly feasible control option to reduce HSO4
missions from a large pulverized coakired unit fired on low sulfur bituminous coal. Therefore,
the combination of fabric filter and wet limestone scrubbing is proposed as B ACT for the control
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of HzSO4.
The BACT analysis for NO,
NO, Analysis

NO, will be emitted by combustion of coal in the boiler. NQ is formed in the combustion process
when the peak flame temperature reaches a sufficiently high temperature (approximately 2,500°F).
The first step is to evaluate NO, controls determined to be BACT by permitting agencies across
the United States. This information is available from the EPA RBLC database. Additional
technology reviews from sources including EPA’s NSR bulletin board, BACT guideline- South
Coast Air Quality Management District, control technology vendors, technical journals and web
sites, and other recently issued federal/state/local NSR perm fs.

2,
N

Step 1

Potential NO, control technology options applicable to.coal-fired boilers are:

- SCR
- Selective noncatalytic reductio
LNB with overfire air

i ept flue gas recirculation are listed in the RBLC and are thus deemed
to be feasible. Flue gas culation is an older technology that is not very effective in controlling
NO, on coal-fired units. Therefore it is eliminated as not being technically feasible.SCR has not
been proven on coakfired units using the specific type of coal proposed for Unit 3 Based on
consultation with manufacturers, from a technical point of view, and with the successful operating
history at other facilities, SCR is being proposed for use on this project.

All of these technolog

Step 3

Emission rates for each of the remaining technology combindbns are required to rank them in
order of effectiveness. These emission rates are provided in the table below. The control
efficiencies are from the RBLC database and are provided in the IPSC NOI dated May 14, 2003,
Appendix F, Table F-9.

NO, Control Technology Emission Rate Ranking

Control Technology NO, Emission Rate®
SCR 0.07 -0.15
SNCR 0.12-0.25
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LNBs with Overfire Air 0.15-0.33
LNBs 0.32-0.39
Combustion Controls 0.23 - 0.55
NSPS Limit 0.16°

? Pounds per MMBtu as found in the RBLC datéase.

® Converted from NSPS limit of 1.6 pounds per MWhr assuming a heat rate of 10,000 Btu per
kWh. The NSPS regulations require that BACT be no higher than emissions limits contained in
the NSPS. Because there is an NSPS that applies to the boilersthat NSPS emission limit is
included in the ranking.

Step 4

6ject. SCR is a control technique

SCR with LNBs and overfire air is being proposed for thxs
t riate temperature in the presence of

that reacts ammonia with the NQ in the flue ga
a catalyst to form water and nitrogen.

SCR has two well-documented environmental in s:associated with it, emissions of unreacted
ammonia and disposal of spent catalyst. Some:

SCR system are unavoidable tecause of im"
injection contro] limitations. Also, th {C

jmmf %&t is emitted to the atmosphere. Ammonia
: Aystem can likely be limited to 5 ppmv or less. Ammonia
dnia is a significant contributor to reglonal secondary
particulate formation and:Visib egradation. In this case, reduced NOy emissions, as an
environmental beneﬁtﬁould be tra

detriment.

The other environmen wﬁnpact associated with SCR is disposal of the spent catalyst. The
catalysts used in SCR systems must be replaced every 2 to 3 years. These catalysts contain heavy
metals including vanadium pentoxide. Vanadium pentoxide is an acute hazardous waste under the
Resource Conservation and Recovery Act (RCRA), Part 261, Subpart D— Lists of Hazardous
Materials. This must be addressed when disposing of the spent catalyst.

The use of SCR may result in increased SQ to SO; oxidation, which would result in a higher inlet
concentration of H,SO; entering the wet limestone FGD system. However, the FGD system will
remove a significant portion of the HSO, prior to stack discharge.

There are also significant cost impacts associated with SCR. Since the use of SCR is thought to
represent the most effective NQ, control technique that can be applied to PGfired boilers, no
economic evaluation is required.

The next control technology in the hierarchy is SNCR. The range of control efficiencies for
SNCR ranges above the NSPS so it was notevaluated further. The other technologies listed in the
above table were also not determined able to achieve a level of control sufficient to meet NSPS
and were not considered further either. As such, further evaluation of energy, environmental, and
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cost data is not required.

Step 5

The final step in the top-down BACT analysis process is to select BACT. EPA’s RBLC database

and other recently issued permits were again consulted to assist in selecting BACT for this project.
The NO, BACT limits from otherrecently issued PSD permits for PGfired boilers are

summarized in the table below.

Recently Issued PSD Permits— NO, Limits

Name Type/Size NO, Limit Control Equipment
Hawthorne Unit 5 Pulverized Coal 0.08 Ib/MMBtu Low-NO, Burners
Missouri 570 MW lling avg) with SCR
Initial limit of 0.12
1b/MMBtu for first 36
months
Springerville Pulverized Coal Low-NOy Burners
Units 3 and 4 450 MW each with SCR

Arizona Netted with Units 1
and 2 — no increase in
4 facility NO, emissions
Holcomb Unit 2 .08 Ib/MMBtu Low-NOy Burners
Kansas (30 day rolling avg) with SCR
Initial limit of 0.12
1b/MMBtu for first 18
. months
Thoroughbred ulverized Coal 0.08 Ib/MMBtu Low-NOy Burners
Units 1 and 2 50:MW each (30 day rolling avg) with SCR
Kentucky -
Wygen Unit 2 Pulverized Coal 0.07 lt/MMBtu Low-NOy Burners
Wyoming 500 MW (30 day rolling avg) with SCR
Bull Mountain Pulverized Coal 0.07 Ib/MMBtu (24 Low-NO, Burners
Roundup Unit 1 780 MW hour avg) with SCR
Montana 0.10 Ib/MMBtu (1
hour avg)
Plum Point Pulverized Coal 0.09 Ib/MMBtu Low-NO, Burners
Energy Station 550 — 800 MW each (30 day rolling avg) with SCR
Units 1 and 2 Draft Permit
Arkansas
Rocky Mountain  Pulverized Coal 0.09 Ib/MMBtu Low-NOy Burners
Power, Hardin 113 MW (30 day rolling avg) with SCR
Unit 1
Montana

All the permits above exempt startup, shutdown and malfunction in the shorterm (1 hour, 24

hour and 30 day) emission limits.
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Of the projects found, only SCR is shown to meet NSPS. The installation of LNBs, OFA, and
SCR on IPP Unit 3 will result in a NQ, outlet emission rate of 0.07 Ib/MMBtu. This is lower than
any project listed in the RBLC and as low as any of the recently issued permits that we reviewed
for coal-fired utility boilers as outlined in the above table. Therefore, LNBs and SCR are selected
as BACT for this project with an emission limit of 0.07 [b/MMBtu based om 24-hour rolling
average. The modeling was performed with a NQ outlet emission rate of 0.07 Ib/MMBtu based
on a manufacturer’s emission rate guarantee.

Despite the fact that SCR is being used to control NQ emissions from other pulverized coalfired
boilers, SCR is a relatively new control system and there is limiteddng-term operating experience.
Furthermore, there is no actual operating experience demonstrating the affect that Utah
bituminous coals may have on the SCR catalyst. Although Utah coals do not appear to exhibit
qualities that will adversely impact SCR peformance, withe it actual operating experience the
possibility exists that flue gas characteristics uni é to U % coals may cause unforeseen catalyst
deterioration or deactivation If technical issues 4 i

of a revised emission rate would be perfo%me ire compliance with the NAAQS.

Combustion

Catalytic oxidation is a postcombustion control device that would be applied to the combustion
system exhaust, while combustion controls are part of the combustion system design.

Step 2

Catalytic oxidation has been the control alternative used to obtain the most stringent control level
for CO and VOCs emitting from primarily combustion turbines firing natural gas. This
alternative, however, has never been applied to a PGfired unit so this technology has not been
demonstrated in practice in this application.

For sulfur containing fuels, such as coal, an oxidation catalyst will convert S@to SO; and

therefore this conversion would result in unacceptable levels of corrosion to the flue gasystem.
Generally, oxidation catalysts are designed for a maximum particulate loading of 50 milligrams per
cubic meter (mg/nt). The proposed IPP Unit 3 boiler will have a particulate loading upstream of
the fabric filter in excess of 5,000 mg/mi. In addition, trace elements present in coal, in particular
chlorine, are poisonous to oxidation catalysts. There are no catalysts developed that have or can be
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applied to PC-fired boilers due to the high levels of PM and trace elements present in the flue gas.
Although the catalyst could be installed downstream of the fabric filter where the concentration of
PM in the flue gas is much lower than at the outlet of the boiler, the flue gas temperature at that
point will be approximately 300°F. This is well belowthe minimum temperature required (600F)
for operation of oxidation catalyst. The flue gas would have to be reheated, resulting in significant
unfavorable energy and economic impacts.

For these reasons, as well as the generally low levels of CO and VOCsdn PC-fired units, no
PC-fired boilers have been equipped with oxidation catalysts. Use of an oxidation catalyst system
in the proposed IPP Unit 3 PC-fired boiler is thus considered technically infeasible. Thus, this
alternative cannot be considered to epresent BACT for control of CO and VOCs.

Step 3

Based on the Step 2 analysis, combustion contr F
application.

Step 4
There are no environmental or energy

Step 5 L
Recently Issued PSD Perfﬁi%‘s, ci

Name Ty ~ » | COLimit Comments
Hawthorne Unit 5 1 |0.16 Ib/MMBtu Combustion control
Missouri CEMS not required
Stack test used for
compliance
Springerville Iverized Coal | 0.15 Ib/MMBtu Combustion control
Units 3 and 4 450 MW each (30 day rolling average) | CEMS used for compliance
Arizona
Holcomb Unit 2 Pulverized Coal | 0.15 Ib/MMBtu Combustion control
Kansas 660 MW CEMS not required
Stack test used for
compliance
If CO and NO limit cannot
be met simultaneously,
State will revise CO limit
Thoroughbred Pulverized Coal | 0.10 [b/MMBtu Combustion control
Units 1'and 2 750 MW each (30 day rolling avg) CEMS used for compliance
Kentucky
Wygen Unit 2 Pulverized Coal | 0.15 Ib/MMBtu Combustion control
Wyoming 500 MW CEMS not required
Stack test used for
compliance
Bull Mountain Pulverized Coal | 0.15 Ib/MMBtu Combustion control
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Roundup Unit 1 780 MW CEMS not required

Montana Stack test used for
compliance

Plum Point Energy | Pulverized Coal 0.16 Ib/MMBtu Combustion control

Station Unit 1 550 — 800 MW CEMS used for compliance

Arkansas

Rocky Mountain Pulverized Coal | 0.15 [b/MMBtu Combustion control

Power, Hardin Unit | 113 MW CEMS not required

1 Stack test used for

Montana | compliance

Council Bluffs Pulverized Coal | 0.154 Ib/MMBtu Combustion control

Energy Center Unit | 750 MW (1 day avg) o CEMS used for compliance

4 5,177 tpy If CO and NO, limit cannot

Iowa # be met simultaneously,
State will revise CO limit

All the permits above, except Bull Mountain R , exempt startup, shutdown and malfunction

mission limits.

luded that combustion control was the
of 0.154 Ib/MMBtu. Thls is equivalent toa

CO limits in other recently 1ssue(i'P%D permits for pulverized coal-fired utility boilers are shown
in Table 1. Eight of fine pernuts have limits between 0.15 and 0.16 1b/MMBtu. The other permit,
Thoroughbred Units in Kentucky has a permit limit of 0.10 Ib/MMBtu based on a 30-day
rolling average. Five ofthe nine units will use stack testing to demonstrate compliance with the
limit; the other four will utilize CO CEMS to demonstrate compliance.

All of the recently permitted units, except Thoroughbred, burn either western bituminous coals or
western PRB subbituminous coals. Boiler vendors have suppliedCO guarantees in the range of
0.15 — 0.16 1b/MMBtu for new pulverized coal boilers that burn the western coals. The
Thoroughbred units are designed to burn eastern bituminous coal. In addition, Thoroughbred has
a higher NOj limit (0.08 [b/MMBtu), which dlows a lower CO limit to be achieved. The limit is
also based on a 30-day rolling average using CEMS. IPP is proposing to demonstrate compliance
with a CO limit based on the average of three thour CO stack tests. Also, the Thoroughbred CO
permit limithas not been demonstrated since the units are not yet built and operational. Of all the
recently issued permits, only Hawthorne Unit 5 is operational and has demonstrated compliance
with a 0.16 1b/MMBtu CO permit limit.

For the reasons stated above, IPPfeels that a CO limit of 0.15 1b/MMBtu and the use of stack
testing for compliance demonstration is appropriate for IPP Unit 3. The modeling conducted for
IPP Unit 3 demonstrated that the CO impacts are well below the Class II modeling significance
levels for both the 1-hour and 8-hour CO standards.
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Recently Issued PSD Permits- VOC Limits

Name Type/Size VOC Limit Comments
Hawthorne Unit 5 Pulverized Coal | 0.0036 Ib/MMBtu Combustion control
Missouri 570 MW Stack test used for
compliance
Springerville Pulverized Coal | 0.06 Ib/ton coal Combustion control
Units 3 and 4 450 MW each (3 hour average) Stack test used for
Arizona compliance
Holcomb Unit 2 Pulverized Coal | 0.0035 Ib/MMBtu Combustion control
Kansas 660 MW Stack test used for
& compliance
If VOC and NO, limit
cannot be met
simultaneously, State will
revise VOC limit
Thoroughbred Pulverized Coal Combustion control
Units 1 and 2 750 MW each ling avg) Compliance with CO limit
Kentucky used to demonstrate
compliance with VOC limit
Wygen Unit 2 Pulverized Combustion control
Wyoming 500 MW, Initial Stack test used for
k- compliance
Bull Mountain Pu 0.0030 Ib/MMBtu Combustion control
Roundup Unit 1 780 M Stack tests not required
Montana :
Plum Point Energy / | Pulverized Coal | 0.02 Ib/MMBtu Combustion control
Station Unit 1 50+ 800 MW Stack test used for
Arkansas ol compliance
Rocky Mountain Pulverized Coal | 0.0034 Ib/MMBtu Combustion control
Power, Hardin Unit | 113 MW Stack tests not required
1
Montana
Council Bluffs Pulverized Coal | 0.0036 Ib/MMBtu Combustion control
Energy Center Unit | 750 MW Initial Stack test used for
4 compliance
lowa

All the permits above, except Bull Mountain Roundup, exempt startup, shutdown and malfunction

in the short-term (1 hour, 3 hour, 24 hour and 30 day) emission limits.

The BACT analysis in the IPP permit application concluded that combustion control was the
appropriate control technology with an emission limit of 0.0027 Ib/MMBtu. It is expected that this
will be the emission rate guarantee by boiler equipment vendors. IPP proposes to demonstrate

compliance with this limit based on an initial performance stack test.

VOC limits in other recently issued PSD permits for pulverized coafired utility boilers are shown
in Table 2. The nine permits have limits between 0.0030 and 0.0200 Ib/MMBtu depending on the
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boiler type and design coal. Six of the nine units will use initial stack testing to demonstrate
compliance with the limit; the other three do not require compliance demnstration.

The IPP Unit 3 proposed VOC limit of 0.0027 Ib/MMBtu is lower than any of the other recently
issued permits. IPP feels that a VOC limit of 0.0027 1b/MMBtu and the use of an initial stack test
for compliance demonstration is appropriate.

The estimated emissions of CO and VOCs on IPP Unit 3 boiler are among the lowest of the
emissions shown for applicable projects in the RBLC or other recently issued permits. The final
step in the top-down BACT analysis process is to select BACT. Based on the bove analysis,
combustion control for CO and VOCs is chosen as BACT for this project with an emission limit of
0.150 1b/MMBtu for CO and 0.0027 1t/MMBtu for VOCs.

PM and PM,, BACT Analysis

PM and PM;, emissions will be emitted from theé boilef, co g:’t‘oWers, and the coal, limestone,
ash, and sludge handling systems. An analysis emissions from the boiler is presented,
followed by an analysis for the cooling towers f by analyses of the coal, limestone, sludge,
and ash handling systems.

PM and PM,, Analysis for Boiler

Step 1

Step 2

ESPs. ESP technology is applicable to a variety of coal cenbustion sources. ESPs remove PM
from the flue gas stream by charging fly ash particles with a very high dc voltage and attracting
these particles to grounded collection plates. A layer of collected particles forms on the collecting
plates and is removedby rapping the plates. The collected ash particles drop into hoppers below
the precipitator and are periodically removed by the fly ash handling system.

Fabric Filters. Fabric filtration has been widely applied to coal combustion sources since the eayl
1970s and consists of a number of filtering elements (bags) along with a bag cleaning system
contained in a main shell structure incorporating dust hoppers. Fabric filters use fiberglass fabric
bags as filters to collect PM. The particulateladen gas enters a fabric filter compartment and
passes through the bags and through a layer of accumulated PM collected on the fabric of the filter
bags. The collected PM forms a filter cake layer on the bag that enhances the bag's filtering
efficiency. However, excessive caking will increase the pressure drop across the fabric filter.
When this occurs, the fabric filter is placed into a cleaning cycle and the excess PM is removed to
the ash collection system.
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Fabric filtration is a constantemission control devie. Pressure drop across the filters, inlet
particulate loading, or changes in gas volumes may change the rate of filter cake buildup, but will
not change the final emission rate. Actual performance of a fabriefilter depends on specific items
such as air/cloth ratio, permeability of the filter cake, the loading and nature of the particles (e.g.,
irregular-shaped or spherical), particle size distribution, and to some extent, the frequency of the
cleaning cycle.

Fabric filter system design involves inl¢ loading rates, fly ash characteristics, the selection of the
cleaning mechanism, and selection of a suitable filter fabric and finish. Specific design parameters
cannot be established until the actual fabric filter manufacturer is determined; howevetthe fabric
filter system will be designed to achieve a filterable PM, emission rate no greater than 0.015
1b/MMBtu, which represents a control efficiency of 99.825 percent.

Fabric filters are effective in meeting NSPS emission rég
filters have been used as a control technology of choicé’on
emissions reduction (LAER) review is required.
any physical properties of the fly ash.

%ments on PC-fired boilers. Fabric
ojects‘where lowest achievable
abric filter design is not based on

Step 3

The fabric filter is more effective at capturing fin - particulate than an ESP because ESPs tend to

| k'ﬂés have a high mass to surface area ratio, which

' t/é/gged through the flue gas stream for collection on a
low terminal velocity and cannot carry a strong enough

electrical charge to result.in
collecting fly ashgenerated fro
operate by first electr

estern low sulfur coals such as those combusted at IPP. ESPs
statically.charging for collection and then discharging the fly ash particles
for removal in the ash Handling system. Western low sulfur coal fly ash has a very high electrical
resistivity that makes it difficult for the ESP to charge and then discharge the particles. One
solution that has been attempted on western power plants is the use of a hotside precipitator that
operates at approximately 800°F asopposed to the approximately 250°F operating temperature
used on most ESPs. Another solution has been to inject a flue gasconditioning agent to alter the
resistivity of the fly ash. However, even with this change in operating temperature or the injectio
of a conditioning agent, the ESP is still less effective than a fabric filter at collecting fly ash in
western power plants.

Step 4

No negative environmental impacts have been identified for use of a fabric filter to control
particulate emissions fromPC-fired boilers. There is, however, a highenergy demand for this
system. Energy is required to operate large fans to overcome the complete system’s (fabric filter
and associated ductwork) & to 12-inch water gauge pressure drop, and miscellaneous loadsuch

as electric hopper heating. As baghouse filters are thought to represent the most effective PM and
PM;, control technique that can be applied to PGfired boilers, no economic evaluation is
warranted.
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Step 5
The fabric filter proposed for IPP Unit3 will have a design collection efficiencyof 99.825 percent.
The PM;q BACT limits from other recently issued PSD permits for PCfired boilers are

summarized in the table below.

Recently Issued PSD Permits— PM;o Limits

Name Type/Size PM;, Limit Control Equipment

Hawthorne Unit 5  Pulverized Coal 0.018 Ib/MMBtu Fabric Filter

Missouri 570 MW 20% Opacity Compliance based on
annual test
Condensable PM;; not
specified

Springerville Pulverized Coal Fabric Filter

Units 3 and 4 450 MW each Compliance based on

Arizona annual test
PM limit is filterable
only. PMy, limit
includes filterable and

: condensable
Holcomb Unit 2 0/%8 Ib/MMBtu Fabric Filter
Kansas & 120% Opacity Compliance based on
3 2-hr stack tests

Condensable PM;, not
specified

Thoroughbred 0.018 1b/MMBtu Electrostatic

Units 1 and 2 (3 hour avg) Precipitator

Kentucky 20% Opacity Limit is filterable
PM;, only

Wygen Unit 2 Pulverized Coal 0.012 Ib/MMBtu Fabric Filter

Wyoming 500 MW 20% Opacity Limit is filterable
PM,, only

Bull Mountain Pulverized Coal 0.015 Ib/MMBtu Fabric Filter

Roundup Unit 1 780 MW 20% Opacity Limit may be reduced

Montana to 0.012 Ib/MMBtu
based on performance
test
Condensable PM;, not
specified

Plum Point Pulverized Coal 0.018 Ib/MMBtu Draft Permit

Energy Station 550 — 800 MW 10% Opacity Fabric Filter

Units 1 and 2 each Limit is filterable

Arkansas PM,, only

Rocky Mountain ~ Pulverized Coal 0.015 Ib/MMBtu Multiclones and Wet

Power, Hardin 113 MW Lime FGD

Unit 1 Limit is filterable
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Montana PM;, only
All the permits above,except Bull Mountain Roundup Unit 1 exempt startup, shutdown
and malfunction in the short term (Ib/MMBtu) emission limits

IPSC submitted several papers with detailed operational and cost analysison comparing the

application of baghouse with Raytontype bags and polytetrafluorethylene (PTFE)membrane
coated bags (also as Gore Tex specialty bags).

The average cost effeciveness of the fabric filter system equipped with specialty bags will be
approximately 20— 25% more expensive then the same system equipped with woven fiberglass or
Ryton-type bags. Because of the large quantity of PM, removed by the fabric filter, a 200
increase in cost effectiveness is significant.

?al alkalinity of the filter cake. Fllter cake propertles
including thickness and glkallmty e ﬁot of function of the bag material. Therefore, changing to
specialty coated filter bags is nofsfé)?§ ected to increase the sys tem’s acid gas removal efficiency

oBased on a unit size*of'500 MW (gross), the incremental annual cost increase at Wygen Unit 2
would be approximately $1.59/kW-gross. Wygen Unit 2 has not yet been constructed, so the
Wygen Unit 2 cost estimate was probably based on 2002 design costs.

In the IPP Unit 3 cost estimate the incremental cost increase associated with using specialty bags
was calculated tobe $1,669,100/year ($757,200 capital recovery cost plus $911,900 O&M).
Based on a 950 MW-gross output, the cost increase per kwgross would be $1.76/kW-gross.
Although this is approximately 10% higher than the cost estimate at Wygen 2 it is well withithe
margin of a budgetary cost estimate.

In addition to the incremental difference in bag material cost, there are other significant differences
between the Wygen 2 and IPP Unit 3 PM, BACT determinations. First, Wygen 2 proposed a 500
MW.-gross pulverized coal fired boiler compared the IPP’s 950 MWgross boiler. Based on unit
size and flue gas flow rates, the IPP Unit 3 baghouse will be significantly larger than the Wygen 2
baghouse. Second, Wygen 2 will burn a subbituminous coal and use a spray dry absrber (SDA)

for SO, control. IPP Unit 3 will primarily burn a Utah bituminous coal and proposed a wet
scrubber for SO, control; a wet scrubber provides more stringent SQ control than an SDA. As
discussed in IPP’s NOJ, an SDA is typically located upstrem of the baghouse while a wet
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scrubber is located downstream of the baghouse. Because of the location of the scrubber, the IPP
Unit 3 baghouse will see higher flue gas temperatures, and there will be a corresponding slight
increase in particulate emissiors from dissolved solids in the wet FGD scrubber slurry. On the
other hand, the IPP wet scrubber provides the most stringent SQ control.

Finally, in its BACT determination Wygen 2 assumed that the lowest emission rate it could
achieve with Rytontype bags was 0.018 Ib/MMBtu. IPSC has received information that baghouse
vendors may be willing to guarantee a PM, emission rate of 0.015 1b/MMBtu without using
specialty coated bags (based on the IPP Unit 3 design). Wygen 2 concluded that membrane bags
would be required to achieve either 0.015 or 0.012 Ib/MMBtu (presumably for the Wygen 2
design). Therefore, the Wygen 2 incremental cost comparison between 0.018 1b/MMBtu and
0.012 1b/MMBHtu resulted in an incremental cost effectlveness of $5,846/ton. Even though this

cost effectiveness is significantly greater than the cost typi élly associated with PM-10 control
WDEQ considered the “incremental cost effectiv{gxﬁess e reasonable for 0.012 Ib/MMBtu..

emission control technologies

. and economic costs associated with each
feria including boiler design, flue gas flow
, sulfur dioxide control conﬁguratlon

re/ducmg PM-10 emissions from 0.015t0 0.012
lb/MMBtu (approximately,$14,000 - 1-00% on) is cost unwarranted.

i
The specialty bag system mgy;reduce annual PM,, emissions by approximately 119 tons at a cost
ranging from $1.67 t0:$1.94 million dollars. This results in an incremental cost effectiveness of
approximately $14,000 to $16,350 per ton. This incremental cost is significantly greater than the

average cost effectiveness of the fabric filter system, and is cost unwarranted.

Effect on the cost analysis of Calculation ofthe Uncontrolled PM10 Emission Rate

In its PM10 BACT analysis, IPA assumed that all particulate matter emitted as fly ash from the
boiler would be emitted as PM10 (i.e., particulate matter with an aerodynamic equivalent diameter
less than 10 microns). On the other hand, the FLM calculated the uncontrolled PM10 emission
rate based on particulate size distribution in AR42,

Although the fabric filter will be designed to control all particulate matter emitted from the boiler,
it is likely that a certainpercentage of the uncontrolled particulate matter will have an aerodynamic
diameter greater than 10 microns. Therefore, to calculate the cost effectiveness of the fabric filter
(with respect to PM10 only) it is appropriate to adjust the uncontrolled partulate emission rate.

AP-42 Section 1.1 includes the following emission factors for uncontrolled PM10 from coafired
boilers:
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Table 1.1-4:

Filterable PM10 = 2.3A Ib/ton coal fired
Where: A = % ash content of coal
Emission Factor Rating: E

AP-42 Table 1.1-6:
Cumulative particle size distribution for dry bottom boilers burning pulverized bituminous and

subbituminous coal. 23% of the uncontrolled particulate matter will have a particle size 10
microns or below.

The uncontrolled PM10 emission rate usng each approach is provided below:

PM = PMI10

Maximum

Coal Feed
Rate

Ib/hr

808,541

AP-42
Table 1.1-6

808,541

ton/hr

Ash Content
of Fuel

%

12%

Fly Ash:
Bottom Ash
Ratio

%

AP-42
Emission
Factor

80% fly ash

23% of PMtota

PM10
Calculation

(808,541 x 0.12) x
Fé‘;’w

0.8=

23x12=
27.6 lb/ton

77,620 x 0.23 =

Uncontrolled
PM10
Emission
Rate

Ib/h

77,620

11,158

17,853

Uncontrolled
PM10
Emission
Rate

tpy

339,976

48,872

78,196

The baseline PM10 emission rate will affect the calculation of the fabric filter’s control efficiency
and average cost effectiveness. However, it will not change the controlled emission rate or
incremental cost effectiveness.

In order to compare the control efficiacy of the proposed Unit 3 fabric filter to other, recently
permitted, coalfired utility boilers, it is appropriate to assume that PMtotal = PM10 (i.e.,
uncontrolled PM10 emission rate = 77,620 Ib/hr). This approach is consistent with all other
recently permitted utility coal fired boilers. However, to be consistent with the FLM BACT cost
calculations, IPA will recalculate the average cost effectiveness using the Table 1-# AP-42
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emission factor (PM10 = 2.3A 1b/ton).

Based on the above analysis, the recently issued PSD permits listed in the above table, and the EPA RBLC
database (refer to Tables F-3 and F-4 in the IPSC NOI dated May, 14 2003, Appendix F), a fabric filter
with a filterable PM emission rate of 0.020 Ib/MMBtu based on a 3-hour rolling average and a filterable
PM,, emission rate of 0.015 Ib/MMBtu based on a 3-hour rolling average, is selected as BACT for this
project.7

Boiler Startup and Shutdown BACT

IPSC Unit 3 is designed as a base load unit and because of it and based on historical frequency of the

startups and shutdowns at the existing Units 1 and 2 it is expected to have very few startups and shutdowns.

However, IPSC will perform all startups and shutdowns in accordance with manufacturer’s written
operating instructions and/or written procedures developed a% mamtamed by IPSC. Startup and shutdown
procedures will be designed to minimize all excess emlssm i pollutaélts consistent with safe
operation of the unit. In addition, startup and shutdoWn em d the'results of the conservative
modeling demonstrate that NAAQS will be fully protécted during Unit 3 startup/shutdown and the AO
permit limits would be protective during these perio

BACT for Unit 3 Cooling Towers
Step 1

The only control method for redu
drift eliminators.

Step 2
Drift eliminators are technically feasible for this project and will be used.
Step 3

Drift eliminators are the only control method identified for control of PM and P emissions
from cooling towers. Based on the above analysis and the EPA RBLC database, drift eliminators
with a control efficiency of 0.0005 percent (gallons of drift per gallon of cooling water flow) is
chosen as BACT for this project.

BACT Analysis for Unit 3 Coal, Limestone, and Ash Handling Systems
Step 1

PM and PM,, will be emitted from the handling of the coal for the power plant, the collected ash
that results from the combustion process, and limestone that is used as a reagent for the wet
scrubber. These emissions are fugitive dust that comes from the various transfer points in the
handling systems for these materials and fugitive emissions from the open storage and disposal
areas.
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The potential technologies that can be used to control the fugive dust emissions are as follows for
various operations:

Coal Pile: Potential control technologies for an active coal storage pile include the use of an
enclosed storage barn or the use of water sprays and dust suppression chemicals on an outside pile.
Water sprays and dust suppression chemicals arepotential control technologies for inactive (long
term storage) coal piles.

Coal Handling: Potential control technologies for coal storage, transfer, and handling operations
include the use of enclosures wented to fabric filters. Telescopic chutescan be utilized for coal
unloading onto storage piles.

A .
Limestone Handling: Potential control technologies fog%l' estone storage, transfer, and handling
operations include the use of enclosures vented tofabric filters. Limestone truck unloading can be
performed in enclosures vented to fabric filter. .

Fly Ash Handling: Storage silos and associated:tr operations will be vented to fabric filters

for control.
Fly Ash/FGD Waste Hau

haul roads are the use of p
use of dust suppression chemica

, the use of covered haul trucks, the use of water sprays, the
“or the use of street sweepers on paved roads.

Step 2
All of the potential control technologies listed in Step 1 are technically feasible.

Step 3-

Generally the use of fabric filters where possible is the most effective control option. In locations
where fabric filters cannot be used, the use of water sprays and dust suppres®on chemicals are the
most effective control methods.

Step 4

Fabric filters are the control method of choice where the dust source can be completely enclosed in
a building. For dust sources that cannot be completely enclosed, the use of water sprays ahdust

suppression chemicals are the control methods of choice.

There will be no addition to the Units 1 and 2 active coal pile to serve Unit 3 boiler. Chemical
binding (dust suppression chemicals) will be used on the inactive (longerm) storage pile.

New and modified coal, fly ash, and limestone handling operations will have enclosures with
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fabric filters for dust control.

The paved ash haul and unpaved conditioned sludge haul roads will use water sprays with dust
suppression chemicals for dust contrd.

Step 5

Fabric filters are BACT for the transfer points, silos, and crusher houses on the coal handling
system. For the rail unloading stock outpile and the active coal storage pile, water sprays are
BACT. The inactive coal storage pile will be contolled by the application of a chemical binder.
Fabric filters are also BACT for the transfer points and silos on the limestone and ash handling
systems. For the haul roads, water sprays with dust suppressig@n chemicals will be used for dust
control. ¥

Lead BACT Analysis

Lead emissions will be emitted from the boiler. Joea
and control technologies that are effective in centrol
emissions.

ill be present as a constituent of the fly ash
M emissions will also control lead

Step 1

Two control technologies fc
- ESPs
- Fabric filters

plicable to a variety of coal combustion sources. ESPs remove PM
from the flue gas stream by charging fly ash particles with a viy high dc voltage and attracting
these particles to oppositely charged collection plates. A layer of collected particles forms on the
collecting plates (electrodes) and is removed by rapping the electrodes. The collected ash particles

drop into hoppers below the precipitator and are periodically removed from the fly ash handling
system.

Fabric Filters. Fabric filtration has been widely applied to coal combustion sources since the early
1970s and consists of a number of filtering elements (bags) along vith a bag cleaning system
contained in a main shell structure incorporating dust hoppers. Fabric filters use fiberglass fabric
bags as filters to collect PM. The particulateladen gas enters a fabric filter compartment and
passes through the bags and thiough a layer of accumulated PM collected on the fabric of the filter
bags. The collected PM forms a filter cake layer on the bag that enhances the bag's filtering
efficiency. However, excessive caking will increase the pressure drop across the fabric fir.

When this occurs, the fabric filter is placed into a cleaning cycle and the excess PM is removed to
the ash collection system.

~ Fabric filters are effective in meeting NSPS emission requirements on Pcfired boilers. Fabric
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filters have been used asa control technology of choice on projects where LAER review is
required. Unlike precipitators, fabric filter design is not based on any physical properties of the fly
ash.

Step 3

The fabric filter is more effective at capturing fine particulates tha an ESP because ESPs tend to
selectively collect larger particles. Large particles have a high mass to surface area ratio, which
allows a charged particle to be efficiently dragged through the flue gas stream for collection on a
charged plate. Ultra fineparticles have a low terminal velocity and cannot carry a strong enough
electrical charge to result in complete collection.

The fabric filter is also more effective at collecting fly ash ge’??érated from western low sulfur coals
such as those combusted atIPP. ESPs operate by&ﬁrst statically charging for collection and
then discharging the fly ash particles for remova lin the* dhng system. Western low sulfur

coal fly ash has a very high electrical resistivity thatdnakes i
discharge the particles. One solution that has be

‘tely 80%?5 as opposed to the approximately 250°F
gven with this change in operatmg

plants.
Step 4

No negative env1ronmen}cal : etg,!)ave been identified for use of a fabric filter to control

particulate emissions from PC- ﬁrefi"boﬂers There is, however, a high-energy demand for this
7

system. Energy is re pired to overcome the complete system’s (fabric filter and associated

ductwork) 5- to 6-in gg””guge typical pressure drop, and miscellaneous loads such as electric

hopper heating. As house filters are thought to represent the most effective PM and PM;o

control technique that can be applied, no economic evaluation is warranted.

Step 5

Based on the above analysis, the RBLC datbase, and other recently issued permits; a fabric filter
is selected as BACT for the control of lead emissions for this project with an emission rate of
0.00002 1b/MMBtu.

Fluoride Emissions BACT Analysis

Fluoride compounds will be emitted from the boiles from the combustion of coal. The fluoride
compounds will be mainly in the gaseous form of HF in the flue gas exiting the boiler.

Step 1

Two control technologies for fluoride control of flue gas from coafired boilers have been
identified:
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- Wet scrubbers
- Spray dryers followed by fabric filters

Step 2

Wet Scrubber. Wet SO, scrubbers operate by flowing the flue gas upward through a large reactor
vessel that has an alkaline reagent (i.¢., lime or limestone slurry) flowing down from the top. The
scrubber mixes the flue gas and alkaline reagent using a series of spray nozzles to distribute the
reagent across the scrubber vessel and a bed material to force the mixing of the alkaline reagent
and the flue gas. The calcium in the reagent reacts with thefluoride in the flue gas to form
calcium fluoride that is removed from the scrubber with the slﬁgdge and is disposed.

The creation of sludge from the scrubber does crggfce a waste handling and disposal problem.
This sludge needs to be handled in a mamer thatydoesn’t res! groundwater contamination.
Also, the sludge disposal area needs to be permg’éhently set aside from future surface uses since the
disposed sludge cannot bear any weight from sue ss.as buildings or cultivated agriculture.

Spray Dryer Followed by Fabric Filter//
through a large vessel. In the top of the ve
lime slurry is flowing. The rapid spee
into very fine droplets that. mterm'
the calcium in the lime sl
the fabric filter along with t

P

f } e atomxzer wheel causes the lime slurry to separate
flfie gas where the ﬂuorldes in the ﬂue gas react w1th

Fabric filtration has beeii widel [ lied to coal combustion sources since the early 1970s and
consists of a number, of filtering’elements (bags) along with a bag cleaning system contained in a
main shell structure inct ] toratmg dust hoppers. Fabric filters use fiberglass fabric bags as filters
to collect PM. The pa’”, sulate-laden gas enters a fabric filter compartment and passes through the
bags and through a layer of accumulated PMcollected on the fabric of the filter bags. The
collected PM forms a filter cake layer on the bag that enhances the bag's filtering efficiency.
However, excessive caking will increase the pressure drop across the fabric filter. When this
occurs, the fabric filter is placed into a cleaning cycle and the excess PM is removed to the ash
collection system.

Step 3

Either control technology will achieve 90 percent or greater control of fluorides.

Step 4

Either approach can achieve 90 percent or greater caitrol of fluorides. No negative environmental
impacts have been identified for use of a spray dryer absorber followed by a fabric filter to control

fluoride emissions from PGfired boilers. The use of a wet scrubber has the negative
environmental impactof wet sludge disposal.
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Step 5

The EPA RBLC database shows six comparable sources related to fluoride. Five of the sources
determined that the use of a dry lime scrubber followed by a fabric filter was BACT. The other
source selected an ESP followed by a wet limestone FGD system as BACT for fluoride. A
number of other units not identified in the RBLC have identified high fluoride removal rates
including IPP Units 1 and 2. The EPRI HAP report uses a factor of 97 percent control for units
burning western coal and utilizing wet FGD systems.

Based on the technology and RBLC database discussion above, the use of a wet limestone
scrubber is selected as BACT for this project with a fluoride (as HF) emission rate of 0.001
Ib/MMBtu.

Case-by-Case MACT for HAPs

Background

The new PC-fired boiler will burn western bi
subbituminous coals, and will be equlppedéz ed oxidation wet limestone scrubber for acid
gas control, fabric filters for fine partlculate contr sand SCR for NO, control. Combustion
control will be used to minimize products f inc mplete combustion (PICs) such as CO and
VOCs. This combination of contr chlg gy wnll also provide substantial control of the HAPs
emitted from the propose“ PC-fire

] or blend of bituminous and

Technology regulations under 40 €F R art 63, Subpart B are applicable to Unit 3 proposed boiler
at the IPP facility. These regulaﬁgﬁ% require that Maximum Achievable Technology for hazardous
air pollutants or “MACT” must:be applied to the new boiler, since it represent a major source of
dreconstructed after the effective date of the Section 112(g) program.

Pursuant to 40 CFR 63. 43 (d), case-by-case determinations of MACT must meet the following
requirements:

“(1) The MACT emissions limitation or MACT requirements recommended by
the applicant and approved by the permitting authority shall not be less stringent
than the emission control which was achieved in practice by the best controlled
similar source, as determinel by the permitted authority.

(2) Based upon available information, the MACT emission limitation and control
technology.... recommended by the applicant and approved by the permuting
authority shall achieve the maximum degree of reduction in emissions of AP
which can be achieved by utilizing those control technologies that can be
identified from the available information, taking into consideration the cost of
achieving such emission reduction and any nonair quality health and
environmental impacts and enagy requirements associated with the emission
reduction.”
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As with BACT, an enforceable limit representing MACT must be included in the permit. This
emission limitation must be enforceable as a practical matter. In order for emission limit to be
enforceable as a practical matte, the permit must specify a reasonable compliance averaging time,
consistent with established reference methods, and must include compliance verification procedure
(i.e. monitoring requirements) designed too show compliance or noscompliance or non
compliance on a time period consistent with the applicable emission limit.

The selection of specific hazardous air pollutants to be covered under the MACT analysis was
based upon a review of the pollutants expected to be emitted by the poposed boilers and upon
MACT rulemakings undertaken by EPA for source categories with similar emission
characteristics. Four classes of hazardous air pollutants were identified:

- Mercury — Mercury and its compounds require a,,vsep'lﬁ':rgate grouping for MACT limitation
because of the unique chemical and physxcal pr ies of mercury with respect to air
pollution control. ¢

- Fine-particulate HAPs - Fine-particulate:H
limited to arsenic (semivolatile), cadmi
and polyciclic organic matter (PQM)

APs, i mclude the heavy metals, including but not
um and\ chromium (non-volatile), radionuclides,

ogen ﬂuorl e and hydrogen chloride; and products of
/;1 %ﬁ%rmated blphenyls (PCB), polychlormated

- Fine—particul& \Ps by fine-particulate mass emissions
- POM by CO surrogate, the traditional and most common indicator of a good combustion
control.

- Acid-Gas HAPs by SO, emissions.

- Organic HAPs by CO surrogate, the traditional and most common indicator of a good
combustion control Special emphasis needs to be plaed during testing on evaluating the
relationship between temperatures and the concentrations of CO and organic HAPs.

Unlike BACT, there is little guidance establishing the procedure by which a caséy-case MACT
determination is made. For the purposes d this analysis, the Department used a procedure similar
to the top-down BACT analysis procedure outlined above.

Materials considered by the applicant and by the Department in identifying and evaluating
available control options include the following:

- Entries in the RACT/BACT/ LAER Clearinghouse maintained by the U.S. EPA. This
database is the most comprehensive and upto-date listing of control technology
determinations available.
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- Information provided by pollution control equipment vendors.

- Information provided by industry representatives and by other State permitting authorities.

This information is particularly valuable in clarifying or updating control technology
information that has not yet been entered into the RACT/BACT/ LAER Clearinghouse

The case-by-case MACT analysis and proposed MACT determinations for the new Unit 3 boiler
are discussed in the following paragraphs:

For electric utility steam generating units, the caseby-case provisions contain an exemption from
applicability “unles and until such time as these units are added to the source category list.” On
December 14, 2000, the EPA announced that it was adding PGfired power plants to the Section
112(c) list of sources (65 FR 79825 published December 20, 2000) Therefore, each PC-fired
electric utility steam generating unit, which is constructed oxureconstructed is now subject to the
case-by-case provisions of the Act until the EPA prom a natlonally applicable MACT
standard to address HAPs for this source category. o
standard in December 2004.

The table below presents.a’s 0 prOJected potential emissions of HAPs emitted from IPP
Unit 3. These emnssxon‘estlmates‘ have been derived from HAP constituent analyses of typical
western coals, EPA’s AP-42 emission factor database, and estimates of levels of control expected
based on the configurati of the proposed boiler. One can note that AP-42 factors represent the
average of many field'tests, and that HAP constituents of coal ash are highly variable.

Annual Emission Estimate of controlled HAPs
emissiosn

HAP? Emissions (TPYY

Metals

Antimony 0.02

Arsenic 0.18

Beryllium 0.00

Cadmium 0.03

Chromium 0.28

Cobalt 0.03

Hydrogen Chloride 167.01

Hydrogen Fluoride 20.52

Lead 0.11

Manganese 0.15
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Mercury 0.09
Nickel 0.13
Organic HAPs 9.05
Selenium 1.02
Total PCDD/PCDF 0.00
Total 198.62

2 USEPA -TTN, Unified Air Toxics website, Section 112
HAPs, (8/21/2000).

® Emission calculation details are provided in the NOI,
Appendix C

Based on the emission estimates shown in the table above, two HAPs (HCI and HF) will
potentially exceed annual emissions of D tpy and total F Ps will exceed 25 tpy. For purposes of
new source permitting, IPP Unit 3 is being treated 15 a m ource;for HAPs, and will employ
case-by-case MACT for these pollutants. #

Case-by-Case MACT Analysis

id 5.53/ .
The PM emitted from IPP Unit 3 wxl enfrained metals that are contained in coal. These
metals will include anti iim, cadmium, chromium, cobalit, lead, manganese,
nickel, and selenium.

As noted in the BACT analysis*
fabric filter baghouse.#The contr

M presented in the BACT section, the top control option is a
ptions for non-mercury HAP metals are those identified in the
BACT analysis for PM, and the“control efficiencies for non-mercury HAP metals correspond b

the control efﬁcnencit 1 or. VI. 3Thus, it is concluded that a fabric filter baghouse represents
case-by-case MACT fornon- mercury HAP metals.

As was also noted in the BACT analysis, the proposed BACT emissiontimit of 0.020 b PM per
MMBtu heat input (0.015 1b/MMBtu for PM,) is the most stringent limit identifiedfor any PC-
fired boiler of any type. Based on precedent established by EPA in establishing MACT standards
for several categories of sources emitting noamercury HAP metals, a PM emission linit is an
effective surrogate for individual HAP metals emission limits and is an acceptable format for
expressing the MACT standard. For example, EPA described its rationale for setting PM emission
limits in the proposed iron and steel MACT standard:

“For the proposed rule, we decided that it is not practical to establish individual
standards for each specific type of metallic HAP that could be present in the various
processes (e.g., separate standards for manganese emissions, separate standards for
lead emissions, and so forth for each of the metals listed as HAP and potentially
could be present). When released, each of the metallic HAP compounds behaves as
PM. As a result, strong correlation exists between air emissions of PM and emissions
of the individual metallic HAP compounds. The control technologies used for the
control of PM emissions achieve comparable levels of performance on metallic HAP
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emissions. Therefore, standards requiring good control of PMwill also achieve
good control of metallic HAP emissions. Therefore, we decided to establish
standards for total PM as a surrogate pollutant for the individual types of metallic
HAP. In addition, establishing separate standards for each individual type of
metallic HAP would impose costly and signiftantly more complex compliance and
monitoring requirements and achieve little, if any, HAP emissions reductions beyond
what would be achieved using the surrogate pollutant approach based on total PM.”
(66 FR 36835, published July 13, 2001)

For the above reasons, and in light of the precedent established by EPA in setting MACT
standards using a surrogate pollutant, it is determined that the BACT emission limit for PM will
suffice as MACT standards for nonmercury HAP metals for IPP Unit 3.

A

Case-by-Case MACT for Acid Gas HAPs

ace concentrations of fluoride-containing

Fluoride emissions from PGfired boilers result fre
f y in the form of HF. In addition, HCI

f lS/ ohmdered the top control technology for these acid
gases. Thus, it is conclude trol equipment configuration at 90 percent acid gas

control represents case-by-c’

&

Case-by-Case MAC for Orgamc HAPs including Dioxin/Furans

The emissions of the g‘ﬁiic compounds depend on the combustion efficiency of the boiler.
Therefore, combustion modifications that change combustion residnce time, temperature, or
turbulence may increase or decrease concentrations of organic compounds in the flue gas. Organic
emissions include volatile, semivolatile, and condensable organic compounds either present in the
coal or formed as a PIC. Organt emissions are primarily characterized by the criteria pollutant
class of unburned vapor-phase hydrocarbons. These emissions include alkanes, alkenes,
aldehydes, alcohols, and substituted benzenes (e.g., benzene, toluene, xylene, and ethyl benzene).
The remaining organic emissions are composed largely of compounds emitted from combustion
sources in a condensed phase. These compounds can almost exclusively be classed into a group
known as polycyclic organic matter (POM), and a subset of compounds called ply aromatic
hydrocarbons (PAH). POM is more prevalent in the emissions from coal combustion because of
the more complex chemical structure of coal.

While trace quantities of organic PIC HAPs will be emitted, these are well controlled by
implementation of BACT for CO/VOC and PM/PM,,, which also represent caseby-case MACT
for these HAP species.

Emissions of PCDD/PCDF also result from the combustion of coal. Of primary interest
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environmentally are tetrachlore through octachloro- dioxins and furans. Diaxin and furan
emissions are influenced by the extent of destruction of organics during combustion and through
reactions in the air pollution control equipment. The formation of PCDD/PCDF in air pollution
control equipment is primarily dependent on flue ga temperature, with maximum potential for
formation occurring at flue gas temperatures of 450F to 650°F.

The formation of dioxin in a combustion source is dependent on the presence of chlorine and
complex unburned hydrocarbon chains that may recombine wthin a certain temperature window
of the process as the gases cool. For example, polychlorinated biphenyls (PCB) incinerators have
been identified with high dioxin emission levels due to the extreme resistance to complete thermal
destruction of this “engneered” complex hydrocarbon molecule and the presence of substantial
chlorine. Coal combustion, on the other hand, is a process de51gned to completely burn organic
hydrocarbons at high temperature and ample excess Q in the presence of only trace amounts of
chlorine. Note that the western coals to be burnediin IP it 3 contain very low levels of

/a fraction of EPA’s published
is emitted will be effectively
gas control system, and any dioxin that does
as loss on ignition (LOI), and other

emlsswns from mcmerators,that bu A hlg, ; hiormated waste. In this case, the dioxin emission
effeot ively ca tured by the inherent adsorbents in the baghouse filters.
The trace levels of chlorine‘in.the IPR Unit 3 coal and flue gas, combined with the LOI associated
with combustion of westerft coa]% jelds an effective carbon adsorption mechanism for the trace
levels of dioxin whlc%fmght be em tted from IPP Unit 3. There is no evidence that any additional
or measurable dioxinicontrol could actually be achieved by the injection of additional carbon in the
proposed unit. '

The premise that ACI would result in neasurable dioxin control beyond levels achieved by the
best controlled similar source is entirely speculative. Good combustion controls and adsorption
onto western coal ash and LOI in a fabric filter represents caseby-case MACT for control of
dioxin and organics from the proposed IPP Unit 3.

Case-by-Case MACT for Mercury

EPA has specifically targeted mercury for new MACT standards to be developed by 2003, and has
determined that mercury is the HAP of primary concern from P€fired utility boilers. EPA
proposed rule and published in Federal Register on Friday January 30, 2004 National Emissions
Standards for Hazardous Air Pollutants; and in alternative, proposed Standards of Performance for
New ans Existing Stationary Sources: Electric Utility Steam Geneting Units. The control level
approved as case-by-case MACT in this application will be revised in the future as required, in the
EPA’s promulgated MACT rule. The starting point of this caseby-case MACT demonstration is
to establish the lowest mercuryemission rate that has been achieved in operating PGfired boilers
on western bituminous coal, and then adjusting that value to the coakpecific mercury content of
the coal burned at IPP Unit 3. This represents the minimum level of mercury control that suld
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qualify as case-by-case MACT, “the emission limitation which is not less stringent than the
emission limitation achieved in practice by the best controlled similar source”.

The analysis also requires consideration of alternative levels of control with go beyond that of the
best controlled similar source, i.e., “which reflects the maximum degree of reduction in emissions
that the permitting authority, taking into account the cost of achieving such emission reduction,
and any non-air quality health andenvironmental impacts and energy requirements, determines is
achievable by the [proposed] source.” These MACT emission levels are considered in the
following sections.

Mercury Emissions. Mercury is a naturally occurring constituent of soil and mineratleposits,
including deposits of coal. When coal is burned, any trace quantltles of mercury present is
vaporized at the high temperatures within the furnace s%/ tion” {of the boiler. In the presence of
chlorine, a portion of the gaseous mercury may rcgct to'd mercuric chloride (HgCly), with most
of the remaining mercury emitted as a gas in ele; éntal%forjn%f he,spec1at10n of the emitted
mercury depends on the coal composition (primarily’ he ash and chlorine content), the combustion
system, and the temperature of the flue gas. At the égeratures within the boiler and air pollution
control train, a portion of these gaseous mer pech’Wﬂl be emitted to the atmosphere.
Testing performed at IPP Unit 2 indicates th .removal of mercury is achieved in the wet
limestone scrubbingsystem. Up to 90 percenf remova

val efficiency was measured during the tests
conducted at this facility while bummg‘@t | bituminous coal.

b

reury emnssnons is the quantity of mercury contained in the

particular coal being burne .Cl
coals. The mercury conteﬁfgéf‘ tfimmous coal proposed for IPP Unit 3 boiler ranges from as low

Mercury Control Levels and Alternatives.The case-by-case MACT determination for IPP Unit

3 boiler contained in this application focuses on the application of the best level of mercury control
being achieved in practice by similar utility scale PCfired boilers burning western bituminous
coals. Then an evaluationwas done of the practical potential for achieving even greater levels of
control using available technology.

The application for MACT must demonstrate how the project will obtain a degree of emission
reduction thatis at least as stringent as the emissios reduction that would have been obtained had
EPA promulgated MACT standards for mercury control for this source category. EPA has
indicated that it does plan to promulgate a MACT standard for the source category of Pefired
steam electric generating unit by 2003.

Very limited mercury emission rate data is available for P€fired boilers in general. EPA has
gathered test data from a number of various PGfired utility boilers for mercury, particularly within
the last few years. This “snapshot” sampling vas conducted on PC-fired utility boilers ranging
from smaller to larger, new to archaic, waH and tangential-fired, with various coal types and
properties, and various combinations of air pollutant control equipment. Even within apparently
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similar units, the data are highly variable, and this variability is not yet fully understood. Because
of the many variables that make each tested unit somewhat unique, and unexplained variability
within the data itself, it is difficult at this time to determine a preise emission factor and degree of
control that would apply to the proposed units. For example, for boilers burning western coals,
available data did not identify a clear advantage one way or the other for units that employed wet
scrubbers and ESPs versusunits that employed spray dryers and fabric filters.

Although many pilotscale tests have been performed and a few demonstration projects are
scheduled for alternative approaches to mercury control, existing coal plants use either spray
dryer/fabric filter, ESP, or ESP/wet FGD systems. FGD systems may control mercury chloride
and oxide forms to 85 to 95 percent but are not effective in treating elemental mercury.
Conversely, elemental mercury can be adsorbed onto carbon and ash particles, particularly on units
that employ fabric filters. This is a technique that has be employed for mercury control in
certain incineration processes. Since mercury is e,rmtted{t m the ¢ ‘gnbustlon of western
bituminous coals primarily in the form of elemerital mérc%%# ue.to its lower chlorine content),
adsorption with fabric filters should provide the maximum level'of control for these particular
units. EPA has determined that bituminous ﬂy§ adsorbs elemental mercury very effectively,

1 , e flue gas from coal combustion: elemental mercury
(Hg®), ionic mercury [Hg(H) /l ulate-bound mercury [Hg(p)]. Both Hg® and Hg(II) are in
a vapor phase at flue gas, cléanin mperatures. Hg® is insoluble in water and cannot be captured
in wet scrubbers. The Apredomm e Hg(II) compounds in coal flue gas are weakly to strongly
soluble and can be gei rally captured in wet FGD scrubbers. Both Hg® and Hg(II) can be
adsorbed onto porous s such as fly ash, activated carbon, or calcium-based acid gas sorbents
for subsequent colle():%tr”o a PM control device. Hg(Il) is easier to adsorb than Hg®. Hg(p) is
entrained in solids that can be readily captured i ESP’s and fabric filter baghouses. Mercury is
found predominantly in vapor phase in the boiler flue gas. If this vapor phase mercury is
condensed onto PM, the PM can be easily removed with the baghouse. Cooler temperatures of
flue gases significantlyimprove mercury removal efficiency. The flue gas exiting the boiler and
air pre-heater has a temperature in the range of 28GF to 300°F.

Information Collection Request(ICR) Mercury Data

The EPA issued an Information Collection Request (ICR) under theauthority of Section 114 of the
Clean Air Act (CAA) to all coal-fired electric utility steam generating units requesting mercury in
coal trace analysis data. In addition, 80 of these units were selected to represent a cross section of
boiler and control device types and were required to conduct stack tests to evaluate their mercury
emissions.

Data from the ICR study were reviewed to identify the bestontrolled similar source for mercury
emissions. This data was sorted first by boiler type and fuel typ¢o eliminate facilities that were
not similar to the proposed IPP Unit 3. Only 25 facilities that utilized conventional Péfired
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boilers and burned bituminous coal were considered for MACT analysis. Facilities that indicated
negative mercury removal efftiencies were assumed to have zero percent control efficiency. Data
was further ranked by average control device efficiency. The table below provides the minimum,
maximum, and average control efficiencies of various control technologies arranged by the
average degree of emission reduction of mercury for each type of control device.

Control Devicé

Control Efficiencies of Air Pollution Control Devices for Mercury Sorted by the Type of

PM SO, Control No. of Minimum Maximum  Average
Control Units in the Control Control Control
database  Efficiency Efficiency % Efficiency %
%

Particulate None 1 12 ¢ 12 12.00

Scrubber

Hot Side = None 2 +.30.41 15.21

Electrostatic '

Precipitator L

Hot Side  Compliance Coal 3.7 18.73 18.73

Electrostatic

Precipitator

Cold Side None 35.72 23.30

Electrostatic

Precipitator “

Cold Side  Sorbent Injec 44.89 44.89 44.89

Electrostatic )4

Precipitator 4

Cold Side  Comp 4 25.19 89.88 48.68

Electrostatic

Precipitator

Hot Side ~ Wet Lime/Limestone 3 20.95 75.75 56.65

Electrostatic Scrubber

Precipitator

Cold Side  Wet Lime/Limestone 3 44.89 68.61 60.67

Electrostatic Scrubber

Precipitator

Baghouse = Wet Lime/Limestone 2 74.53 76.33 75.43
Scrubber

Baghouse  Compliance Coal 1 86.52 86.52 86.52

Baghouse None 1 92.51 92.51 92.51

Baghouse Lime Spray Dryer 3 97.36 98.81 98.09
Absorber

Note:

2 All data downloaded from www.epa.gov/ttn/atw/combust/utiltox/icrdata.xls dated January

2002.
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Based on ICR study data, the following four technologies have been identified as possible control
technologies that can be applied to the proposed IPP Unit 3 for achieving caseby-case MACT
requirements contained in 40 CFR 63.41.

Baghouse with wet lime or limestone scrubber
Baghouse with compliance coal

Baghouse with no SO, control

Baghouse with lime spray dryer absorber

AW

Since SO, control is required by the New Source Performance Standards and the Prevention of
Significant Deterioration program, no further consideration was given to No. 2 and 3 technology
options listed above.

‘/,‘z 3
B

The remaining two technologies, baghouse with /gvet lim }imesto&ge scrubber and baghouse with

lime spray dryer absorber were further analyzed for acl the maximum degree of emission
ity health, environmental impacts and

as considered as MACT for the IPP Unit 3

/¢l of emission reduction for mercury but
2, sulfur related compounds TRS and

r o
N 1?‘i‘%’ray dryer adsorber technology.

-

reduction with consideration of costs, nonrair q
energy requirements. The wet scrubber technol@
boiler application because it not only provides.a:hig
also provides a higher level of emission

RSC, HCI and HF than the baghouse with

In September 1999, GE—Energy irc j’?ntal Research Corporation conducted speciated
mercury testing at IPP Utit2, U oys a baghouse and wet limestone scrubber for air

pollution control similar to‘those prope s¢
bituminous Utah coal. ngl%*l éjgl,,fg'r’ Unit 3 will be of similar composition. The test results
showed an overall rem,ﬁal eﬁici%%%f} of 77.65 percent for mercury. Test results from this mercury
testing are shown in the table below.

ol
Summary of Mercury:Stack Test Results for IPP Unit 2°
Overall
Wet Scrubber Inlet Wet Scrubber Scrubber Mercury
. .. Outlet
Mercury Species Emission Rate . Removal Removal
Concentration . .
(Ib/hr) Efficiency %  Efficiency
(Ib/hr) o
Particle Bound 1.30E-04 6.70E-05
Mercury
Oxidized Mercury 7.80E-03 4.40E-04
Elemental Mercury  1.40E-03 2.50E-03
Total Mercury 9.40E-03 3.00E-03 68.09 77.65

® Mercury Emissions and Speciation Testing at Intermountain Power Plant Unit 2 SGA Test
Report, January 5, 2000.

® Overall mercury removal efficiency calculated based on mercury concentration of.02 ppm (d)
in the coal and a coal feed rate of 67,100 Ib/hr.

A fabric filter combined with the use of the wet limestone scrubber was determined to represent
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the best technology for control of mercury from the combustion of bituminous western coal from
existing utility scale PGfired boilers. This is the control technolgy proposed for IPP Unit 3.
Because the flue gas exiting the boiler and air preheater has a temperature in the range of 28%F to
300°F, additional cooling such as water spraying would be required prior to carbon injection for
effective removal of mercury n the baghouse. This carbon injection was not considered for this
facility as testing at Unit 2 has shown high mercury removal efficiency using a baghouse and wet
limestone scrubber.

40 CFR 63.40 defines the MACT emission limitation for new sources as tk emission limitation

which is not less stringent the emission limitation achieved by the best controlled similar source,

and which reflects the maximum degree of reduction in emissions that permitting authority, taking

into consideration the cost of achieving such emission reduction, and any non-air quality health

and environmental impacts and energy requirements, dete: ines is achievable by the constructed

and reconstructed source. This MACT emission%lgi;‘hita‘ an be calculated based on

uncontrolled em#sion level for an emission unita ievable control efficiency

identified in previous section The uncontrolled.anniual emissions for the proposed IPP Unit 3 are
alysis data. The maximum achievable control

efficiency is 77.65 percent based on the proposs bag e and wet lime scrubber design. This

rate'of 0.0215 Ib/hr, 2.37 16/10"2Btu heat

IPP has identified eight ¢ red power:plant permits that have been issued after December 14,
2000 and that were evaluaté ase-by-case MACT requirements in the permits pursuant to
Section 112(g). The cgﬁ%irolled mercury emission rate expectedfor IPP Unit 3 is lower than these
other reported mercury emissiqfrates. The table below provides a comparison of other permit
mercury emission rafw% ith.the rate proposed for IPP Unit 3 boiler.

Table 6-11
Comparison of Mercury Emission Rates Established in Previously Issued Permits
Plant Name and Location _ Size Emission Rate

Tucson Electric Power 450 MW 6.9 1b/10”Btu
Springerville, Unit 3 and  each

4

Arizona

Holcomb Unit 2 660 MW Considered minor source of HAPs. No emission
Kansas limit established in the permit. Emission limit to be

established after testing
Thoroughbred Units 1 and 750 MW 3.86 1b/10 *Btu

2 each
Kentucky
Wygen Unit 2 500 MW 12.6 Ib/10™Btu
Wyoming
Plum Point Units 1 and 2 550800  12.8 Ib/10"Btu
Arkansas MW each
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Table 6-11

Comparison of Mercury Emission Rates Established in Previously Issued Permits

Plant Name and Location _ Size Emission Rate

Bull Mountain 780 MW No limit established

Roundup Unit 1

Montana

Rocky Mountain Power 113 MW Considered minor source of HAPs. No emission
Hardin Unit 1 limit established in the permit.

Montana

The only facility with a lower proposedmercury emission rate or higher mercury removal
efficiency is the permit issued for MidAmerican CBEC Unit 4 in Council Bluffs, lowa. The
MidAmerican permit analysis estimated that the propose lime spray dryer and fabric filter would
remove 35% of the uncontrolled mercury from thé'coa owa Department of Natural
Resources established a permit limit that was b sed 80%. ;ﬁury removal with the addition of
an activated carbon injection system.

The IPP Mercury MACT analysis differs fromith
key areas. MidAmerican Unit 4 is designed to.

burn western bituminous coals. Based. gn t}ﬁc
dryer/fabnc filter, as proposei at MidAm 1f can,35% mercury control is achievable. The IPP

ﬁlter/wet limestone FGD will result in 77 65%

mercury control (as demonst
construction this month.

proposed.

Kansas Citywﬁ’t%'rér and Light, Hawthorne Unit 5, Missouri
At the time this PSD permit was issued (8/17/1999), a Case by Case MACT determination was not
required per 40 CFR Part 63. The facility is major for H®s. The applicant’s only requirement
was to submit estimated HAP emissions. The estimated net emissions increase of Mercury
emissions was 0.05 tons/year.

Tucson Electric Power, Springerville Units 3 and 4, Arizona

The State of Arizona Department of Envionmental Quality (ADEQ) performed a MACT analysis
for this application during the permit review process. ADEQ set a mercury Ib/MMBtu limit based
on the range of mercury in the design coals for Units 3 and 4 and the mercury removal efficiency
demonstrated across the lime spray dryers and baghouses on the existing Units 1 and 2. Units 3
and 4 will utilize similar controls. The permit has the following conditions related to Mercury.

III.A Unit 3 and Unit 4 Emission Limits and Standards

Condition 10 Mercury Emission Standard
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a. The Permittee shall not cause to be discharged into the atmosphere from the stack
of Unit 3 and Unit 4 any gases which contain mercury in excess of 0.0000069 1b
per million Btu heat input derived from the combustion of fuel. Complince with
this emission limit shall be determined using a three hour averaging period.

b. The mercury emission standard in Specific Condition II1.A.10.a above shall apply
at all times except during periods of startup, shutdown or malfunction.

1I.D Unit 3 and Unit 4 Testing Requirements

Condition 10  Mercury

a. The Permittee shall perform 1n1t1al an

al perforrnance tests on Unit 3 and
Unit 4 to determine compllanqefwnh the'

‘emission limitation in Specific

b. Each performance test for
Method 29

MACT analysis was 1 equnred There is not a mercury emission limitation in the permit.
Within 180 days afté s$tartup of the Holcomb Unit 2 boiler, the permittee wil be required to
conduct performance o verify that HAP emissions do not exceed 10 tons per year of any

individual HAP or 25 tons per year of combined HAPs.

Thoroughbred Generation Company LLC, Thoroughbred Units 1 and 2, Kentucky
Thoroughbred conducted a case by case MACT determination. Te State of Kentucky Department
for Environmental Protection issued a permit with the following Mercury permit conditions.

Section B Emission Points, Emission Units, Applicable Regulations, and Operating
Conditions
Condition 2  Emission Limitations

k. Pursuant to Regulations 401 KAR 51:017, mercury emissions shall not exceed
0.00000321 1b/MMBtu from each unit based on a quarterly average.

m. Pursuant to 40 CFR 63.43(d) case-by-case MACT determination, each pulverized
coal fired steam electric generating unit, shll not exceed the following hazardous
air pollutants (HAP) emission limitations listed below:
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Mercury 0.1047 tons/year per unit
Condition3  Testing Requirements

e. Case-by-Case MACT Requirements
Pursuant to 40 CFR 63.43(g)(2)(ii), caseby-case MACT detemmination, the
permittee shall demonstrate compliance with the applicable emissions limitations
for the following HAPs in the table below:

Mercury Method 29

f. Pursuant to 40 CFR 63.43(g)(2)(ii) caseby-case MACT determination, the
permittee shall demonstrde complxancq with these emission limitations within 60
days after achieving the maximum procf rate at which the facility will be
operated, but not later than 180/days after n artup of these emission units.

g. Pursuant to Regulation 401 KAR
compliance test, the permittee:shall t: sample of the fuel “as fired” and
analyze it to determine thes ent in the fuel. This information shall be
used to establish a corre, atlo. e e‘en the sample s HAP content and HAP

0 Sectlon 10, during the initial

with these.emissi imifs ann ually to validate the correlation between grab
samples‘HAP cor 1AP emissions.

i
Black Hills Corporation; ‘Wygen'Unit 2, Wyoming
Black Hills conductedra case by MACT determination. The State of Wyoming Department
for Environmental Qu: yhty (WD Q) determined that the proposed air pollution controls (Low NO
burners, SCR, Lime ‘ryers and Baghouses) were MACT for mercury and other HAPs.
WDEQ did not place rmit limitation on mercury but I estimated emissions were 0.0000122
Ib/MMbtu or 0.275 tons per year. The following condition related to mercury is in the WDEQ
issued permit.

Condition 10  The following testing shall be performed and a written report of the results
submitted within 90 days after initial startup:

D. PC Boiler exhaust shall be tested prior to control devices and at the PC Boiler
Stack to determine emissions of metals (antimony, arsenic, beryllium, cadmium,
chromium, cobalt, lead, manganese, mercury, nickel and selenium) and control
efficiencies using EPA Method 29 or equivalent methods. Results of the tests
shall be reported in the units of Ib/hr and control efficiencies.

Roundup Power, Roundup Unit 1, Montana

The State of Montana Department of Environmental Quality (MDEQ) deferred the MACT
determination until after the construction permit was issued. Therefore there are no emission
limitations or conditions related to Mercury in the permit. It is felt thathey will wait until the
Federal MACT standards are proposed for coalfired units.
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Plum Point Energy Associates, LLC, Plum Point Unit 1, Arkansas

The final permit was issued by the Arkansas Department of Environmental Quality (ADEQ) on
August 20, 2003. ADEQ determined that the MACT standard for Mercury will be to control
emissions to 12.8 Ib/trillion Btu using a SCR/dry scrubber/fabric filter control equipment
combination. The controls are estimated to remove 34.2% of the uncontrolled mercury emissions.
There are no specific testing or compliance demonstration conditions in the permit.

Rocky Mountain Power, Hardin Unit 1, Montana

Rocky Mountain Power provided information in the permit application to the State of Montana
Department of Environmental Qualty (MDEQ) that the facility was a minor source of HAPs thus
a MACT analysis was not required. There is not a mercury emission limitation in the permit.

MidAmerican Energy submitted a MACT andy:
major for HAPs. The State of Iowa Department
MACT was 80% mercury removal of the uncoritroll
activated carbon injection. The lime spray dfy rand Eﬁggﬁouse account for approximately 35%

mercury removal with the remaining 45"/’%0% %) from the activated carbon injection system.
hg/i’nc ntrolled mercury emission rate (worst case design

écific conditions related to mercury in the permit

Jatural Resources (IDNR) determined that
ercury emissions with the addition of

are as follows:
Condition 10b
Mercury 1 5 Btu, average of three test runs
Condition 14 ( '

L imum activated carbon feed rate shall be 10 pounds per million cubic feet

igas or a rate specified for one of the trials of the optimization study
required under condition M of this section. Deviation from the minimum 10
pounds per million cubic feet of exhaust gas shall only occur for the duration of a
given trial. At the end of each trial, the injection rate must be returned to a
minimum of 10 pounds per million cubic feet.

M. Optimization studies are required for the control of S@, NOx and Hg. These
studies shall evaluate the affects of increased activated carbon injection, increased
injection of slurry in the spray dryer absorber, and the optimization of the
operation of the SCR unit.

P. A compliance test for mercury must be conducted once annual}.

) Stack test must be performed according to method outlined in section 12
of this permit.

2) A test report must be submitted to the Department according to the
schedule outlined in Section 8 of this permit.

3) Testing must be completed once every calendar yeawith a minimum of
nine months between each test.

Condition 15  Operating Condition Monitoring
M. The following information must be kept concerning the activated carbon
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injection system.

@)) A continuous record of the activated carbon feed rate in pounds per
million cubic feet of exhaust gas.

2) A copy of the approved optimization protocol.

3) A record of the time each trial of the optimization study begins and ends
and enough information to identify which trial is being undertaken during
that period.

P. A copy of the finaltest results for each compliance test for mercury shall

be maintained.

Required Data for 40 CFR 63.43

tefmination is described in 40 CFR
ase MACT application content

The content of an application for a caseby-case MACT
63.43. The following sections correspond to the case-
prescribed in 40 CFR 63.53 (e).

The name and address (physical location) of }h .major source to be constructed or
reconstructed: IPP Unit 3 is proposed to be ed on the existing IPP site in Millard County,
Utah. The project is a major source of HA eater than 10 tpy of HCI and HF and greater
than 25 tpy of total HAPs), as shown in the An u£a mission Table.

(‘(urce% lf%onstructcd or reconstructed and identification

of%%; in which it is included: The IPP Unit 3 Project
consists of one nominal 95 _‘?%\@PC -fired, utility steam-electric generating unit. The
applicable source category’i y steam-electric generating units”. The PGfired boiler is the
source requiring new source MAGT. The boiler is to be equipped with a limestone wet scrubber
for acid gas control and fabrliglﬁers for PM and PM,, control.

A brief description of the majorﬁs
of any listed source cati

The expected date
commence 2004.

encement of construction: Construction of IPP Unit 3 is epected to

The expected date of completion of construction: Construction is expected to be completed in
2008.

The anticipated date of startup of operation: Startup of the Unit 3 is anticipated in 2008.

The HAP emitted by the constructed major source, and the estimated emission rate for each
such HAP: The HAPs projected to be emitted annually from the PGfired boiler are summarized
in the Annual Emission Table. These values are estimates based on EPA AP42 emission factors,
the EPRI Coal HAP report, Sargent & Lundy’s (owner's engineer for this project) engineering
estimates, and properties of the proposed coal to be fired and maximum rated heat input.
Additional details on emissions are provided in the three tables below for trace metalsyrganic
chemicals, and for acid gases.

| Emissions of Trace Metals
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Contr Contr Uncontr

olled olled olled®

Emiss Emiss Emissio Uncontrolled®

ions ions ns Emissions
Pollutant’ (1b/hr) (tpy) (Ib/hr) (tpy)
Antimony’ 0.01 0.02 223 9.75
Arsenic’ 0.04 0.18 17.46 76.47
Beryllium’ 0.00 0.00 0.17 0.75
Cadmium® 0.01 0.03 3.40 14.91
Chromium’ 0.06 0.28 27.93 122.33
Cobalt’ 0.01 0.03 3.24 14.20
Lead’ 0.03 011 . 1133 49.63
Manganese’ 0.03 015048 15.17 66.47

Mercury® 0.02 ¥

#0.09 0.42
Nickel 0.03 " 12.85 56.29
Selenium® 0.23 1.94 8.50

“USEPA - TTN, Unified Air Toxics
®AP-42 Section 1.1, Table 1.1- 18/ (9/199¢ %
°Engineering calculations bas%i on, éercu‘ry stack test conducted at IPP Units 1 and 2
Engineering calculaticns b%? 4
“Uncontrolled emissions
a control efficienc

except mercury and selenium were calculated based on
ent Mercury control was estimated based on coal analysis and

Controlled Controlled

Emissions Emissions
Pollutant® (Ib/hr) (tpy)
Acenaphthene’ 0.00 0.00
Acenaphthyleneb 0.00 0.00
Acetaldehyde’ 0.23 1.01
Acetophenoneb 0.01 0.03
Acrolein® 0.12 0.51
Anthracene’ 0.00 0.00
Benzene’ 0.03 0.15
Benzo(a)anthraceneb 0.00 0.00
Benzo(a)pyreneb 0.00 0.00
Benzo(b,j ,k)fluorantheneb 0.00 0.00
Benzo(g,h,i)perylené’ 0.00 0.00
Benzyl chloride’ 0.28 1.24
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Bipheny!’ 0.00 0.00

Bis(2-ethylhexyl)phthalate 0.03 0.13
(DEHP)"

Bromoform’ 0.02 0.07
Carbon disulfide’ 0.05 0.23
2-Chloroacetophenone’ 0.00 0.01
Chlorobenzene’ 0.04
Chloroform’ 0.10
Chrysene’ 0.00
Cumene’ 0.01
2,4-Dinitrotoluene’ 0.00
Dimethyl sulfate 0.08
Ethyl benzene’ 0.17
Ethyl chloride’ 0.07
Ethylene dichloride’ 0.07
Ethylene dibromide 0.00
Fluoranthene’ 0.00
Fluorene’ 0.00
Formaldehyde’ 0.12
Hexane” 0.12
Indeno(1,2,3-cd)py 0.00
Isophorone’ 1.03
Methyl bromide” s 0.28
Methyl chloridé’ o . 0.94
5-Methyl chrysene® 4 0.00 0.00
Methy! ethyl Ketoneis™ 0.16 0.69
Methyl hydrazine® 0.07 0.30
Methyl methacrylaté 0.01 0.04
Methyl tert butyl ethef 0.01 0.06
Methylene chloridé 0.12 0.51
Naphthalene® 0.01 0.02
Phenanthrene’ 0.00 0.00
Phenol” 0.01 0.03
Propionaldehyde’ 0.15 0.67
Pyrene’ 0.00 0.00
Tetrachloroethylené’ 0.02 0.08
Toluene’ 0.01 0.06
1,1, 1-Trichloroethane’ 0.01 0.04
Styrene’ 0.01 0.04
Xylenes’ 0.01 0.07
Vinyl acetate’ 0.00 0.01
Total PCDD/PCDF° 0.00 0.00
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®USEPA - TTN, Unified Air Toxics website, Section 112 HAPs, (8/21/2000)
®AP-42 Section 1.1, Table 1.1-13 and Table 1.1-14 (9/1998)
*Emission calculations based on EPRI Coal HAP Report

Emissions of Acid Gases

Controll Contro Uncontr Uncon

ed® lled” olled® trolled®

Emissio Emissi Emissio Emissi

ns ons ns ons
Pollutant (1b/hr) (tpy) (1b/hr) (tpy)
Hydrogen 38.13 167.01 381.31 1670.1
Chloride 4
Hydrogen 4.69 205.20
Fluoride

e %ed on a control efficiency of 90

imi %/ ns appllcable to the constructed or

%ﬁ?nforceable emission limits will be established in the PSD
on, 40 CFR 60 Subpart Da and 40 CFR 72-75 are also
applicable requlremenfg)for the f)roposed IPP Unit 3.

The maximum and;expected. futlllzatlon of capacity of the constructed or reconstructed

major source, and tl S ociated uncontrolled emission rates for that source: The expected
capacity factor of the boi er is expected to be higher than 90 percent. The HAP emission rates
provided in the three tables above (Emissions of Trace Metals, Emissions of Organic Compounds,
and Emissions of Acid Gases) are based ona capacity factor of 100 percentfor the unit taking into
account the use of all add on controls. However, combustion controls that are inherent to the boiler
have been excluded for the calculation of uncontrolled emissions.

The controlled emissions for the constructed or reconstructed major source in tpyat
expected and maximum utilization capacity: The controlled emissions of HAPs are provided in
the tables: Emissions of Trace Metals, Emissions of Organic Compounds, and Emissions of Acid
Gases). These emissions are also calculated basedon 100-percent capacity factor but taking into
account all proposed air pollution control devices.

A recommended emission limitation for the constructed or reconstructed major source
consistent with the principles set forth in paragraph (d) of this section:The table below
provides recommended emission limits and test method for each HAP or category of HAP.

Project— Modification to DAQE049-02 to Add Unit 3
March 2, 2004
Page 152

[P10 003107



Proposed Emission Limits
HAP
Categor Surrogate Emission
y Pollutant Limit Test Method
Srgamc CO ?b}IffMB t Reference Method 10
Acid 0.10
Gases SO, Ib/MMBtu CEM for S0;
Trace 0.020
Metals PM 1b/MMBtu Reference Method 5
Same as
Mercury SO,, PM above / Same as above

The selected control technology to meet the recommended MACT emission limitation,

including technical information on the desngn, ACT for HAPs from IPP Unit 3 boiler
burning western bituminous coal and blend
be control technology capable of demonst:

Techmcal mformatlon on the de51gn o@;he %rop ed control technology is prov1ded in the PSD

Supporting documenta
considered, and analySIs 1
requirements for the selecte ‘c,,x} ol technology: The project is required to meet BACT for
CO and VOC as well 45 PM ancf‘ Mjo. This combination of technology also represents the most
stringent control tha been, demonstrated in practice for mercury control from similar PCfired
utility boilers burning weste 11 bltummous coal and blend of bituminous and subbituminous coals;
less effective control technologies would not satisfy BACT requirements, and hence no
alternatives analysis is required.

Any other relevant information required pursuant to subpart A: No other relevant
information has been identified.

MACT Compliance

Since a fabric filter has been determined to be MACT for trace metals from the combustion of
bituminous coal and blend of bituminous and subbituminous coals; for IPP Unit 3, compliance
will be by demonstrating proper operation of the fabric filter. A detailed CAM plan has been
proposed to ensure continuous compliance with the PM and PM, emission limits. Adherence p
this CAM plan will similarly ensure that the fabric filters are performing at design efficiency for
control of HAP metals, including mercury.

Compliance with MACT for organic HAPs will be based on good combustion practices while
compliance with acid gass HAPs will be based on proper operation and maintenance of the SQ
scrubbing system.
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V. RECOMMENDED APPROVAL ORDER CONDITIONS

General Conditions;

1. This Approval Order (AO) applies to the following company:
Site Office Corporate Office Location
Intermountain Power Service Corporation COMPANY NAME
850 West Brush Wellman Road HOME OFFICE ADDRESS
Delta, UT 84624-9522 CITY, STATE ZIP CODE

Phone Number: (435) 864-4414
Fax Number: (435) 864-6670

The equipment listed in this AO shall be operated at the following location:
ounty, Utah

, (Zoordlnate System: datum NAD27
%ﬁ 2 kilometers Easting, Zone 12

g

conditions refer to those rules

3. The limits set<forth in this AO shall not be exceeded without prior approval in accordance
with R307-401.

4, Modifications to the equipment or processes approved by this AO that could affect the
emissions covered by this AO must be reviewed and approved in accordnce with
R307-401-1.

5. All records referenced in this AO or in applicable NSPS and/or NESHAP and/or MACT

standards, which are required to be kept by the owner/operator, shall be made available to
the Executive Secretary or Executive Secretary’s representate upon request, and the
records shall include the fiveyear period prior to the date of the request. Records shall be
kept for the following minimum periods:

A. Used oil consumption Five years
B. Emission inventories Five years from the due date of eachemission

statement or until the next inventory is due,
whichever is longer.
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C. All other records Five years

Intermountain Power Service Corporation (IPSC) shall install and operate the nominal 950
gross-MW power generating Unit 3 with drybottom pulverized coal fired boiler and
associated equipment and shall conduct its operations of the Unit 1 and Unit 2 in
accordance with the terms and conditions of this AO, which was written pursuant to
IPSC’s Notice of Intent submitted to the Division of Air Qualiy (DAQ) on December 16,

2002 and additional information submitted to the DAQ on May 14, 2003, May 27, 2003,
299799972

"10° Btu/hr

Maximum Heat Input Rate: 90

Type of Burner: 5. Ultra Low NO,

Primary Fuel: _:Blend of Western Bituminous and up to
20% Sub-bituminous Colas

Startup and Backup Oil #2 and Plant Used Oil

Stack Heights: At least 712 feet, as measured from

ground level at the base of the stack.

i

#Main Boiler Stack Baghouse

B.l A
* Cleq,;ifflg Mechanism: Reverse-air baghouses,
Air to Cloth Ratio: 2:1
Material: Rayton or equvalent
Surface Area: 3,617,117 ft

Pressure Drop Across Bags: 5-6 in H,0

B.2  Two Modules Wet Flue Gas Recirculation System with associated

equipment.
Scrubbing Medium: Limestone
Module Capacity: 67% to 100% Load, each

B.3 Selective Catalytic Reduction System

Medium: Anhydrous ammonia injection system
with ammonia storage tank
Ammonia Slip: 5 ppm
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C. Two Unit 3 Cooling Towers, 3A and 3B, Equipped with mechanical Mist
Eliminators

D. Unit 3 Coal Handling

D.1 Modified of Existing Conveyors: 7, 8, 9A/9B, 15A/15B to 48%vide;

D.2  New Unit 3 36”wide Conveyors16A/16B, 17A/17/B, en mass chain
totally enclosed conveyors 301A/B, 302A/B, 303A/B, 303, 304, 305, and
306.

D3 Coal Transfer Building #5 with Dust Collector ER127.

D.4  Coal East Storage Silos 301, 302, 303, 304,and Coal East Storage Silo
Bay Dust Collector EP-128.

D.5  Coal West Storage Silos 305, 306 307 308 and Coal West Storage Silo
Bay Dust Collector EP-129.

E.
1D%@1th Vent Dust Collector EP-172
G f%ﬁf
F dling System
G.

leestogneVSlurry Tank with associated pumps, valves and piping
Modjﬁed of Existing Conveyors for additional 25% capacity handling

H. Unit 3 WFGD Sludge Handling System

H.1  Horizontal Belt Transfer Conveyors from Sludge Condfioning Building
to landfill disposal area

L. Existing Auxiliary Boilers
Installation on each boiler of an extension stack so each stack heights is at least 72

feet stack, as measured from the ground level at the base of the stack.

J. Unit 3 Water Treatment Phnt, Steam System, Turbine generator, and Air
heaters**

* Equivalency shall be determined by the Executive Secretary.

** This equipment is listed for informational purposes only. There are no emissions from
this equipment.
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8. Intermountain Power Service (rporation shall notify the Executive Secretary in writing
when the installation of the equipment listed in Conditior#7.has been completed and is
operational, as an initial compliance inspection is required. To insure proper credit when
notifying the Executive Secretary, send your correspondence to the Executive Secretary,
attn: Compliance Section.

If construction and/or installation has not been completed within eighteen months from the
date of this AO, the Executive Secretary shall be notified in writig on the status of the
construction and/or installation. At that time, the Executive Secretary shall require
documentation of the continuous construction and/or installation of the operation and may
revoke the AO in accordance with R307401-11.

Limitations and Tests Procedures

9. ;edgémission point(s) shall not
b/MMBtu Averaging Period
................................... eyt 0. 24-hour
.................. . T 30-day
.............. o . 24-hour
................. 24-hour
PMy, (filterable) « 3-hour
VOC ...oovvee W 4 3-hour
Pollutant 1b/hr Averaging Period
PMq (filt+cond.).c.cvvcreveeveresirenneens 221 24-hour
CO e 1391 I-hour
HCL ..ot 38.13 1-month
PMo (filt+tcond.)....ccooeevervrveerrnnennnen. 221 24-hour
10. Stack testing to show compliance with the emission limitations stated in the above
condition shall be performed as specified below:
A. Testing Test
Emissions Point Pollutant Status Frequency
Unit 3 Main Boiler Stack  PMjg..ccccovveveeeneene. K e &
L@ 7 K rvierrerereraniseeans #
NOy cvvrerreeeeniennens e #
CO.oveeeeeeeeen K enrerrenerersessenins #
H,SO4.eiviiee, K s eeneenes &

Project - Modification to DAQE049-02 to Add Unit 3
March 2, 2004
Page 158

[P10 003113



Testing Status (To be applied to the source listed above)
* Initial compliance testing is required. The initial test date shall be
performed as soon as possible and in no case later than 180 days after the
start up of a new emission soure, an existing source without an AQO, or
the granting of an AO to an existing emission source that has not had an
initial compliance test performed. If an existing source is modified, a
compliance test is required on the modified emission point that has an
emission rate limit.

& Test every year. The Executive Secr%tary may require testing at any time.
y

# After the initial test compliance shall be demonstrated through use of a
Continuous Emissions Monitorin rp‘i’f(CEMs) as outlined in
Condition #24 below. ' cretary may require testing at any

time.
Notification

hall be otified at least 30 days prior to conducting any

’6%rce test protocol shall be submitted to DAQ when
mitted to the Executive Secretary.

The soupr;céqé’e st protocol shall be approved by the Executive Secretary prior to
perfo%fi’ing the test(s). The source test protocol shall outline the proposed test

\dologieggés;tack to be tested, and procedures to be used. A pretest
ce shall be held, if directed by the Executive Secretary.

Sample Location

The emission point shall be designed to conform to the requirements of 40 CFR
60, Appendix A, Method 1, or other methods as approved by the Eecutive
Secretary. An Occupational Safety and Health Administration (OSHA) or Mine
Safety and Health Administration (MSHA) approved access shall be provided to
the test location.

Volumetric Flow Rate

40 CFR 60, Appendix A, Method 2 or other testing mehods approved by the
Executive Secretary.

PMjo

For stacks in which no liquid drops are present, the following methods shall be
used: 40 CFR 51, Appendix M, Methods201, 201a, or other testing methods
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approved by the Executive Secretary. The back half cadensibles shall also be
tested using the method specified by the Executive Secretary.All particulate
captured shall be considered PM.

For stacks in which liquid drops are present, methods to eliminate the liquid drops
should be explored. If no reasmable method to eliminate the drops exists, then
the following methods shall be used: 40 CFR 60, Appendix A, Method 5, 5b, Sa,
5d, or Se as appropriate, or other testing methods approved by the Executive
Secretary. The back half condensibles shall also & tested using the method 202

or other as approved by the Executive Secretary. The portion of the front half of
the catch considered PM, shall be based on information in Appendix B of the
fifth edition of the EPA document, AP42, or other data acceptable to the
Executive Secretary. a P

P

The back half condensibles shall (e use
be used for inventory purposes

ompiiénce demonstration and shall

Sulfur Dioxide (SO,)

40 CFR 60, Appendi f 6A 6B, 6C, or other testing methods

approved by the Execi 1vef>Secr9 ry.

40 CFR 60, Appendix A, Method 8, or other testing methods approved by tke
Executive Secretary.

Carbon Monoxide (CO)

40 CFR 60, Appendix A, Method 10, or other testing methods approved by the
Executive Secretary.

Calculations

To determine mass emission rates (Ib/hr, etc.) the pollutant concentration as
determined by the appropriate methods above shall be multiplied by the
volumetric flow rate and any necessary conversion factors determined by the
Executive Secretary, to give the results in the specified units of the emission
limitation.

New Source Operation
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11.

For a new source/emission point, the production rate during all compliance testing
shall be no less than 90% of the production rate listed in this AO. If the
maximum AO allowable production rate has not been achieved at the time of the
test, the following procedure shal be followed:

1) Testing shall be at no less than 90% of the production rate achieved to
date.

2) If the test is passed, the new maximum allowable production rate shall be
110% of the tested achieved rate, but not more than the maximum
allowable production rae. This new allowable maximum production rate
shall remain in effect unt11 successfully tested at a higher rate.

essful. This process may be repeated
n rate is achieved.

-up, sh{gt& down, planned/maintenance outage, or malfunction, differential
‘ %{wﬂmes at the indicated points shall not exceed the following values

Dust Collectors
Pollutant/Source differential pressure range across

the dust collector
(inches of water gage)

PMo

Fly Ash Storage Silo 1C Loading Spout Vent (ER171).................. 0.5 to 12*
Fly Ash Storage Silo 1D Vent (EP-172)....c.c..cc vevinvnvncncinninninans 0.5t0 12*
Coal Transfers Building #5 Vent (EP-127) ...... ccccoonvinvninnincnnennn 0.5 to 12*
Coal East Storage Silo Bay (EP128)......cccccecet vvvevinvcninnnnciien 0.5to 12*
Coal Wast Storage Silo Bay (ER129)....ccccveve vrvcenenineneniiennnns 0.5t0 12*

* If differential pressure is less than 2 inches or greater than 10 inches, work orders will be
written to investigate. Dust collector may run in the 0.5 to 2 or 10 to 12 range if reason is
known. Intermittentrecordingof the reading is required on a monthly basis. The instrument
shall be calibrated against a primary standard annually. Preventive maintenance shall be
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done quarterly on each baghouse.

12. Initial testing for HCI, HF, fluorides, lead (Pb) and mercury (Hg) is required within 180
days of commencing operation. Testing shall be performed using the followig methods
for verification of BACT and section 112G of the Clean Air Act

Emission Testing Method* BACT Design Rate

HCI 40 CFR 60, Appendix A, 38.13 1b/hr
Method 26A

HF 40 CFR 60, Appendix A, 0.001 Ib/MMBtu
Method 26A

Fluorides 40 CFR 60, Appendix A, 000 Ib/MMBtu
Method 13A b, &

Mercury (Hg) 40 CFR 60, Appendix é;z.37x10'61b/MMBtu

Method 29 %

o

Lead (Pb) 0.00002 [b/MMBtu

The mercury contert of any coa% umed ;n’g%a%ny fuel burning process shall be monitored
ffuelic ellvered Certification of fuels shall be either by

Sevier Power Compan s S ’:fz,ﬁ‘% or test reports from the fuel marketer. For

Ve
(ASTM) Method other method approved by the Executive Secretary, is to
be used. L

If the initial:emission testing for mercury is passed, the source can operate using coal
with mercu Aent no greater than 110% of the tested mercury content without further

testing at this value has been completed. A new mercury content value of 110% of this
tested value shall then be allowed without further emission testing.

13. Visible emissions from all emission points shall not exceed 20% opacity. Opacity
observations of emissions from stationary sources shall be conducted according to 40 CFR
60, Appendix A, Method 9. For sources that are subject to NSPS, opacity shall be
determined by conducting observations in accordance with 40 CFR 60.11(b) and 40 CFR
60, Appendix A, Method 9.
For sources that are subject to NSPS, opacity shall be determined by conducting
observations in accordance with 40 CFR 60.11(b) and 40 CFR 60, Appendix A, Method
9.

14. Visible fugitive dust emissions from haudroad traffic and mobile equipment in operational
areas shall not exceed 20% opacity. Visible emissions determinations for traffic sarces
shall use procedures similar to Method 9. The normal requirement for observations to be
made at 15-second intervals over a sixminute period, however, shall not apply. Six
points, distributed along the length of the haul road or in the operationakrea, shall be
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chosen by the Executive Secretary or the Executive Secretary’s representative. An opacity
reading shall be made at each point when a vehicle passes the selected points. Opacity
readings shall be made 1/2 vehicle length or greater behind the vehicle and at
approximately 1/2 the height of the vehicle or greater. The accumulated six readings shall
be averaged for the compliance value.

1S. IPSC shall abide by a boiler manufacturer written instruction and/omritten procedure
developed and maintained by IPSC for the Unit 3 main boiler startup, shutdown, and
malfunction periods.

16. The following production and/or consumption limits shall not be exceeded:

9072 million British Thermal Units (MMBtu) per hour gross heat input rate for
Unit 3 boiler, using Higher Heating V HHV) of the fuel.

Consumption and hours of operation shall:be determ by the main boiler control
system database. The records of consumption:shall be kept on a daily basis.

Roads and Fugitive Dust

17.  IPSC shall abide by a fugltlvj‘“dus
control of all dust, source d:
Power Generatio

ha ubmit a updated fugitive dust control plan to the
Executive Secretal 1: Compliance Section, for approval within 90 days of the
date of this AO. This'plati:shall contain sufficient controls to prevent an increase in PMjq
emissions aboyé those 10( eled for this AO. The limitations and conditions in the fugitive
dust control fan shall not be changed.

: eﬁéf’

The haul roas ;1 "}h speed or any other parameter used to calculate emissions shall not be
increased above the limits established in the fugitive dust control plan. Any haul road

speeds established in the plan shall be posted.

Fuels
18. The owner/operator shall use bituminous or blend of bituminous and up to 20 percent
subbituminous coals as a primary fuel and oil fuel during the startups, shutdowns, maintenance,
performance tests, upsets conditions and flame stabilization in the Unit 3 9050 x 1()6 Btu/hr boiler.
The owner/operator may fuel blend self generated used oil with coal at the active coal pile reclaim
structure providing record that self-generating used oil has not been mixed with hazardous waste.

19. The sulfur content of any fuel oil burned shall not exceed:
0.85 Ib per x 10° Btu heat input for fuel used in the Unit 3main boiler
The sulfur content of fuel oil shall be determined by ASTM Method 34294-89 or

approved equivalent. Certification of fuel oil shall either be by IPSC’s own testing or test
reports from the fuel oil marketer.
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Federal Limitations and Requirements

20.

21.

Monitoring - General Process

22,

23.

In addition to the requirements of this AO, all applicable provisions of 40 CFR 60, New
Source Performance Standards (NSPS) Subpart A, 40 CFR 60.1 to 60.18, Subpart Da, 40
CFR 60.40a to 60.49a (Standards of Performance for Electric Utility Steam Generating
Units for Which Construction in Commenced After September 18, 1978), Y, 40 CFR
60.250 to 60.254 (Standards of Performance for Coal Preparation Plants), and 40 CFR 64
(Compliance Assurance Monitoring for Major Stationary Sources) apply to this
installation.

In addition to the requirements of this AO, all applicable provisions of 40 CFR Part 72,
73,75, 76,77, and 78 - Federal regulatlons fort e ~i&md Rain Program under Clean Air
Act Title IV apply to this installation. £

! in, and operate a continuous emissions
stacks and SO, removal scrubbers inlets.
the system, for measuring the opacity, SO,
g s/ystem shall comply with all applicable sections of
i &
endix B.

The owner/operator shall install, cal;brate
monitoring system(CEMs) on thes /ma/ X
The owner/operator shall recordf the

: oring devices as required in federal regulations and state rules
shall be mstalled aﬁg{:f pe T tlonal prior to placing the affected source in operation.

continuously op até all required contmuous monitoring devices and shall meet minimum
frequency of operation requirenents as outlined in 40 CFR 60.13 and Section UAC R307
170.

The addition of Unit 3, coal fired electric steam generating unit, is subject to casdy case
MACT review under the requirements of Clean Air Act Section 112(g) (40 CFR Part 63,
Part 63, Subpart B) since Unit 3 boiler will be major source of hazardous air pollutants
(HAPs) and since the specific National Emission Standard for Hazardous Air Pollutants

(NESHAP) for this source category have not been yet promulgated. The IPSC has shown

that multi-pollutant BACT controls for criteria pollutants are effective in controlling

HAPs. The emission limits and control efficiency requirements for criteria pollutants shall

serve as surrogate for HAP emissions limits. For the HAPs with verification requiremen
in this AQ, the relationship between the HAP emission limit and control equipment
performance for the criteria air pollutant shall be established during the verification tests.
For MACT determination purposes UDAQ has determined that the use of ultra lev-NO,
burners, selective catalytic reduction system with ammonia injection, fabric filters, and

SO, removal wet limestone flue gas desulphurization system shall represent MACT for the

Unit 3. It is expected that EPA’ proposed National Emission Standards 6 Performance
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for Hazardous Pollutants; and in Alternative Proposed Standards of Performance for New
and Existing Stationary Sources: Electric Utility Steam Generating Units, proposed and
published in Federal Register Vol. 69, No. 20, Friday January 30, 204, will be
promulgated before Unit 3 is scheduled to commence operation. 30 days after the
standards promulgation, the UDAQ will review this AO MACT determination and revise
AO applicable conditions as necessary to comply with the standards.

Records & Miscellaneous

24. At all times, including periods of startup, shutdown, and malfunction, owners and
operators shall, to the extent practicable, maintain and operate any equipment approved
under this Approval Order including associated air pollution control equipment in a
manner consistent with good air pollution contr practice for minimizing emissions.
Determination of whether acceptable opqg;éting%%n aintenance procedures are being
used will be based on information availdble tosthe Executive Secretary which may include,
but is not limited to, monitoring results ty observations, review of operating and
maintenance procedures, and inspection g;source. All maintenance performed on
equipment authorized by this AO shall:be

25. The owner/operator shall compl)‘"‘/ with R30° 150 Series. Inventories, Testing and
Monitoring.

26. The owner/operat/; 1 %Wl h R307-107. General Requirements: Unavoidable

Breakdowns.

: notified in writing if the company is sold or changes its name.
4

i

pc’r"étary may require a source to submit an emission inventory for any
ce.

The Executive Secretary shall |

Under R307-150-1, the Executiv
full or partial year on reasonab

This AO in no way releases the owner or operator from any liability for compliance with alither
applicable federal, state, and local regulations including R307.

A copy of the rules, regulations and/or attachments addressed in this AO may be obtained by contacting
the Division of Air Quality. The Utah Administrative Code R307 rules used by DAQthe Notice of Intent
(NOI) guide, and other air quality documents and forms may also be obtained on the Internet at the
following web site:

http://www.airquality.utah.gov/

The annual emissions estimaions below are for the purpose of determining the applicability of Prevention
of Significant Deterioration, nonattainment area, Maintenance area, and Title V source requirements of
the R307. They are not to be used for determining compliance

The Potential To Emit (PTE) emissions for this source the entire Unit 3 opearations are currently
calculated at the following values:

Project — Modification to DAQE049-02 to Add Unit 3
March 2, 2004
Page 165

[P10 003120



QPMmUuOw>

Pollutant Tons/yr

HAPs
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